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HAZARD COMMUNICATION 

PACKET 

Industrial « Specia 

N itrogen Oxygen 

Service Serv ice 

El 
AIR LIQUIDE 

This envelope contains: 

• Nitrogen MSDS • Safety Checl<list 

• Oxygen MSDS • Safety Precautions Pamphlet 

• o t h e r : 

^^^^^^m \̂\\-̂ -̂̂ -̂ \\\\\\\̂ ^^^ 

For additional safety information, contact INS/SOS at: 
AIR LIQUIDE AMERICA, PO Box 3047, Houston, TX 77253, or 

(713) 896-2265 

HER 00900 



AIR L IQUIOE AMERICA CORPORATION PAGE 
P . 0 . BOX 3047 

HOUSTON, TX 7 7 ? 5 3 

M A T E R I A L S A F E T Y D A T A S H E E T 

I - G E N E R A L I N F O R M A T I O N 

PRCOUCT NAME NITROGEN 
Ef-i l 

EfERGFNCY TELEPHCNE NQ. 7 l 3 - f l 6 8 - C 3 0 2 ' y / 
MANUFACTURERS NAWF AIR L I C U I O E AMERiCA CORP. .'<~/-9^ A/JiCJ/lL/' 
TRADE NAME/SYNONYMS N I T R C G E N ; NITROGEN NF —^^—-— -^—^=5^— 
CHEMICAL NAME ANC SYNONY^'S 

NITROGEN 
REVISTCN CATE: O S / ^ ' t / S q PRODUCT 1 0 . UN 1066 FORMULA N2 
CHEMICAL FAMILY INERT GAS CAS NUMBER 7 7 Z 7 - 3 7 - 9 

* « * « « 4 c * * « * SECTION NOTES • * * • * * * * * * 

MSn? I N F C R M i T I T N NUMBER: ( 7 1 3 ) 8<36-2lAO 

I T - H A Z A R C n U S I N G R E D I E N T S 

HA7AR0CUS MIXTURES OF L I Q U I D S AND GASES 0 / 0 TLV 

NITROGEN 100 * * 
* * NONE ESTABLISHED 

I I I - P H Y S I C A L D A T A 

B O I L I N G POINT - 3 2 0 . 4 F ( - i g - S . S C ) 3 1 ATM 
S P E C I F I C GRAVITY ( A I R = l ) : 0 . 9 6 7 a 70 F ( 2 1 , I C ) £ I ATM 
VAPOR PRESSURE N/A 
PERCENT VOLATILE BY VOLUME ( 0 / 0 ) N/A (GAS) 
DENSITY 0 . 0 7 2 4 5 LR/CU FT 

3 70 F ( 2 1 . 1 C) E 1 ATM 
eVAPCRATICN RATE N/A (G/SS) 
S O L U B I L I T Y IN WATER 2.33SCC/1OOCC H20 3 32 F ( 0 C) 
MATERIAL AT NORMAL CCNOITICN GAS 
EXPANSION RATIO ( L I Q U I D TO GAS) N/A (GAS) 

APPEARANCE ANC CnOR 

CGLCRLESS, CDHRLESSt TASTELESS GAS 

I V - F I R E A N D E X P L C S I O N H A Z A R D D A T A 

FLASH PCINT N/A 
FLASH PCINT (METHOD USED) 
FLAMMABIL ITY L I M I T S IN AIR ( 0 / 0 BY VOL) LOWER N/A UPPER N/A 

EXTINGUISHING MEDIA 

MATERIAL I S NONFLAMMABLE. NITROGEN NEITHER BURNS NOR SUP-
PCRTS COMBUSTION. USE EXTINGUISHING MEDIA APPROPRIATE FOR 
SLPPCUNDTNG F I R E . 

SPECIAL F IRE F I G h T j N G PROCEDURES 

NONE. NITRCGEN WILL ACT AS A SIMPLE ASPHYXIANT I F I T D I S ­
PLACES OXYGEN. I F POSSIBLEt REMOVE NITROGEN CYLINDERS FROM 
F IRE AREA CR COOL WITH WATER TO AVOID EXCESSIVE PRESSURE 
n u l l C U P . SELF-CONTAINED BREATHING APPARATUS MAY BE REQUIRED 
FOR RESCUE WORKERS. 
« 

UNUSUAL FIRE AND EXPLOSION HAZARD 

PRESSURE CAN fUILD UP CUE TO HEAT AND CYLINDER MAY EXPLODE 
IF PRESSURE RELIEF DEVICES SHOULD FAIL TO RELIEVE PRESSURE. 

AUTOTGNITION TEMPERATURE: N/A 
HER 00901 



A I P L I Q U I D E AMERICA CORPORATION PAGE 
P . 0 . BOX 30'^7 

HOUSTON, TX 7 7 2 ^ 3 

• ' A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN 

ELECTRICAL C L A S S I F I C A T I O N : NCNHAZAROOUS 

V - H E A L T H H A Z A R D D A T A 

THRESHOLC L I M I T VALUE NONE ESTABLISHED 

UNUSUAL CHRONIC TOXICITY *SEE OVEREXPOSURE SECTION* 

CARCINOGENICITY NOT L I S T E D BY I ARC • NTPt OSHA 

ROUTES OF EXPOSURE INHALATION 

EFFECTS CF OVEREXPOSURE 

NITROGEN I S NONTOXIC, PUT MAY CAUSE SUFFOCATION BY D I S ­
PLACING THE OXYGEN IN THE A I R . EXPOSURE TO OXYGEN-DEFICIENT 
ATMCSPHFRES HAY CAUSE D I Z Z I N E S S t NAUSEA, VOMIT ING, D I M I N I ­
SHED MENTAL ALERTNESS, LOSS OF CONSCIOUSNESS, AND DEATH. I T 
SHOULD BE «?ECOGNIZEC THAT COLLAPSE AND ASPHYXIATION MAY 
OCCLR WITHOUT EXPERIENCING ANY OF THE ABOVE SYMPTOMS. 

TCXTCCLCGICAL PROPERTIES: 

NITROGEN I S A SIMPLE ASPHYXIANT. 

E f E R G E N O ANC F IRST A I C PRCCECURES 

PERSONS SUFFERING FROf LACK OF OXYGEN SHOULO BE MOVED INTO 
F'^ESH A I R . I F V I C T I M IS NOT BREATHING, ADMINISTER A R T I ­
F I C I A L R E S P I R A T I O N . IF BREATHING IS D I F F I C U L T , ADMINISTER 
OXYGEN. OBTAIN P R C P T MEDICAL ATTENTION. 

SELF-CONTATNEO BREATHING APPARATUS MAY BE REQUIRED FOR RES­
CUE WORKERS, 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STABLE 

CCNDITICNS TO A V r i D 

NCNE. 

INCCMPATARIL ITY (MATERIALS TO AVOID) 

NCNE. 
• 

HAZARDOUS CECQMPOSITION PRODUCTS 

NONE. 

HAZARCOUS POLYMERIZATICN WILL NCT OCCLR 

CCNOITIONS TO AVOID 

NCNE. 

_ _ V I I - S P I L L O R L E A K P R O C E D U R E S 

STEPS TC BE TAKEN I N CASE MATERIAL I S RELEASED OR SPILLED 

HER 00902 



AIR L I C U I O E Af<ER ICA CORPORATION PAGE 3 
P . C . BOX 30<f7 

HOUSTONt TX 772S3 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN 

EVACUATE ALL UNNECESSARY PERSONNEL FROM AFFECTED AREA. SHUT 
OFF SOURCE OF NITROGEN IF POSSIRLE. VENTILATE ENCLGSEO 
AREAS OR REMOVE CYLINCERS TO AN OUTDOOR LGCATION TO PREVENT 
FCRVATION CF OXYGFN-OEFICIENT ATMOSPHERES, IF LEAKING FROM 
CCNTAINER OR VALVE, CONTACT THE CLOSEST '̂ IG THREE INOUSTR lES 
LCCATTONt CR YOUR SUPPLIER. 
• 

WASTE niSPCSAL METHOD 

on NOT ATTEMPT TO DISPOSE OF RESIDUAL OR UNUSED QUANTITIES. 
RETURN TO YOUR SUPPLIER FOR DISPOSAL. FOR EMERGENCY OISPO-
SALf SECURE CYLINDER ANO VENT SLOWLY TO THE ATMOSPHERE IN A 
WFLL-VENTILATEC AREA OR OUTDOORS. 

• 

V I I I - S P E C I A L P R C T E I T I V E I N F O R M A T I O N 

RESPIRATORY PROTECTION (SPECIFY TYPE) 
USE SELF-CGNTATNED RREATHING APPARATUS OR POSIT IVE PRESSURE 
AIR L I N E WITH MASK IN OXYGEN-DEFICIENT ATMOSPHERES. 
RESPIRATORS WILL NOT FUNCTION. 

V E N T I L A T I O N 

•SEE NOTES* 

PROTECTIVF GLOVES 

N/A 

EYE PRCTFCTIGN 

SAFETY GLASSES ARE RECOMMENDED 
WHEN HANDLING HIGH PRESSURE CYL INDFRS. 

OTHER PRCTECTIVE EQUIPMENT 

SAFETY SHOES WHEN HANDLING CYLINDERS. 

444*«««4>4* SECTION NOTES * * * * « « * « • • 

ADECUATE TO AVOID LOWERING OXYGEN CONTENT TO BELOW I<3.5 X 
(OXGYEN-OEFICIENT ATMOS^HERe) . 

LOCAL EXHAUST: YES 
MECHANICAL: YES 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TO flF TAKFN IN HANDLING AND STORING 

STORE AND USE WITH AOEGUATE V E N T I L A T I O N . CYLINDERS SHOULD 
BE STORED LPRIGHT WITH VALVE PROTECTION CAP I N PLACE ANO 
FIRMLY SECURED TO PREVENT FALLING OR BEING KNOCKED TVER. 
PPCTECT CYLINDERS FROM PHYSICAL DAMAGE; 0 0 NOT ORAG» ROLLt 
S L I C E , OR CROP. USE A SUITABLE HAND TRUCK FOR CYLINDER 
MOVEMENT. CO NCT ALLCW THE TEMPERATURE WHERE CYLINOERS ARE 
STORED TO EXCEED 125 F ( 5 2 C ) . 
• 

D.C.T. LABELING 

NONFLAMMABLE GAS - GREEN LABEL 

VALVE CONNECTION 

HER 00903 



AIR L I C U I D E AMERICA CORPORATION PAGE 
) P. 0 . BOX 30<»7 
* HOUSTON, TX 777S3 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRCOUCT NAME NITROGEN 

580 

CTHER PRECAUTIONS 

NEVER STRIKE A WELCING ARC ON ANY COMPRESSED GAS CYLINDER. 
REFILLING CYLINDERS WITHOUT THE.CCNSENT OF THE CYLINDER 
OWNER IS A VIOLATION OF FEDERAL LAW (49 CFR). 

OCT PLACARD: NONFLAMMABLE GAS 

DOT PROBER SHIPPING NA^E: NITROGEN, COMPRESSED 

MrSCFLLANEOUS INFORMATION: 

FURTHER INFCRMATICN AHCUT NITROGEN CAN RE FOUND IN THE 
FOLLOWING PAMPHLETS PUSLISHEO BY: 

THE CO'^PRESSEO GAS ASSOCIATION (CGA) 
l?35 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 
(703) 97<?-/i341 

G-lO.l: "COMMODITY SPEC IF ICATTON FOR NITROGEN" 
P-l: "SAFE HANDLING OF COMPRESSED GASES IN CONTAINERS" 
P-9: "THE INERT GASES ARGCN, NITROGEN, AND HELIUM" 
P-IA: "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIENT ATMOSPHERES" 
SB-2: "OXYGEN DEFICIENT ATMOSPHERES" 

NFPA RATINGS: 
HEALTH: 
PLAVMARILITY: 
REACT IVITY: 

;v Ĥ 'IS RATINGS: 
HEALTH: 
FLAMMAOILITY: 
REACTIVITY: 

CERCLA RATINGS: 
HEALTH: 
FIRE:0 
REACTIVITY: 
PERSTSTANCF: 

0 
0 
0 

c 
0 
c 

c 
0 
3 

LISTED IN TSCA INVENTORY: YES 

THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLELY FOR YOUR INFORMATION, 
CCNSIOER/STION, INVESTIGATION, IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARD 
29 CFR 1900.120G. AIR LIQUIDS AMERICA CORP. PROVIDES NO WARRANTIES, EITHER 
EXPRESS CR IMPLIED. 

HER 00904 



AIR L I C U I C E AMERICA CORPORATION PAGE I 
P . 0 . BOX 304 7 

HOUSTON, TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 

I - G E N E R A L [ N F C R M A T I O N 

PRCCUCT NAME NITROGEN* REFRIGERATED L I Q U I D 

EMERGENCY TELEPHONE NO. 7 1 3 - 8 6 8 - 0 3 0 2 ^-i ^ i l ; , "v. U • ; : ; . ; . . i 
MANUFACTURERS NAME AIR L I C U I C E AMERICA CORP. <^_/_ ^ / A/j:^^/j)/ iP 
TRADE NAME/SYNONYMS L I Q U I D NITROGEN ( L ' l N ) ^3 / 7b /»^W^//c^y-. 
CHEMICAL NAME ANC SYNONYMS 

NITROGEN, REFRIGERATED L I O U I O 
REVIS ION DATE: O P / P ' t / B P PRODUCT I D . UN 1977 FORMULA N2 
CHEMICAL FAMILY INERT GAS CAS NUMBER 772 7 - 3 7 - 9 
* « « * « « * * 4 < * SECTION NOTES * * * * * * * * * * 

MSOS INFCRMATION NUM9ER: ( 7 1 3 ) 8 9 6 - 2 1 A 0 

I I - H A 7 A R C 0 U S I N G R E D I E N T S 

HAZARDOUS MIXTURES OF L I Q U I D S AND GASES 0 / 0 TLV 

MTRCGEN 100 * * 
• • NONE ESTAR L I SHED 

I I I - P H Y S I C A L D A T A 

BOIL ING POINT - 3 2 0 . i f F ( - 1 9 S . 8 C ) 2 I ATM 
S P E C I F I C GRAVITY ( H 2 0 = I ) : 0 . 0 0 8 3 3 GOILING PT. S I ATM 
VAPOR PRESSURE N/A 
PERCENT VOLATILE "Y VOLUME ( 0 / 0 ) N/A 
DENSITY = 0 , 4 9 L E / C U FT 3 B O I L I N G ?'\, 5 1 ATM 
EVAPORATION RATE N/A 
S C L U B I L I T Y IN WATER N/A 
MATERIAL AT NORMAL CCMOITICN L I Q U I D 
EXPANSION RATIO ( L I Q U i n TO GAS) 1 : 6 9 6 . 5 

APPEARANCE ANC GDOR 

CCLCRLESS, ODORLESS GAS 

I V - F I R E A N C E X P L O S I O N H A Z A R D D A T A 

FLASH PCINT N/A 
FLASf- FCINT (METHOD USED) 
FLAMMAEILITY L I M I T S IN AIR ( 0 / 0 r̂ Y VOL) LOWER N/A UPPER N/A 

EXTINGUISHING MEDIA 

MATERIAL I S NONFLAMMABLf^. NITROGEN NEITHER BURNS NOR SUP­
PORTS COMRUSTICN. USE EXTINGLISHING MEDIA APPROPRIATE FOR 
SURROUNDING F I R E . 

SPECIAL F IRE F IGHTING PROCECURES 

NONE. NITROGEN WILL ACT AS A SIMPLE ASPHYXIANT I T I T D I S ­
PLACES OXYGEN. L I Q U I D NITROGEN WHEN SPILLED WILL VAPORIZE 
RAPICLY CAUSING A VAPOR CLOUD THAT WILL CREATE AN OXYGEN-
DEF IC IENT ATMOSPHERE. EVACUATE THE AREA OF TH IS VAPOR CLOUD 
UNLESS WEARING SELF-CONTAINED BREATHING APPARATUS. 
• 

UNUSUAL FIRE AND FVPLOSION HAZARD 

CONTACT WITH "COLD" LIGUID OR GASEOUS NITROGEN MAY CAUSE 
FROSTBITE. VISIBILITY MAY 9E OBSCURED IN THIS "VAPOR 
CLOUC". 

AUTCIGNITION TEMpcRATURF: N/A 
HER 00905 



A I P L I G U I O E AMERICA CORPORATION PAGE 
P. 0 . BOX 30<t7 

HOUSTONf TX 7 7 2 5 3 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN, REFRIGERATEO L IQUID 

ELECTRICAL C L A S S I F I C A T I O N : NONHAZAROOUS 

V - H E A L T H H A Z A R D D A T A 

THRESHCLC L I M I T VALUE 

UNUSUAL CHRONIC TOXICITY 

CAPCINCGENICITY 

RCUTES CF EXPOSURE 

EFFECTS CF OVEREXPOSURE 

NONE ESTABLISHED 

•SEE OVEREXPOSURE SECTION* 

NOT L I S T E D BY l A R D t NTPt OSHA 

I N H A L A T I O N , E Y E / S K I N CONTACT 

NITPCGEN I S NCNTOXIC, ^UT MAY CAUSE SUFFOCATION 3Y D I S ­
PLACING THE OXYGEN IN THE A I R . EXPOSURE TO OXYGEN-DEFICIENT 
ATMCSPHERES MAY CAUSE C I Z Z I N E S S , NAUSEA, V O M I T I N G , O I M I N I -
SHEC MENTAL ALERTNESS, LOSS OF CONSCIOUSNESS, AND DEATH. I T 
SHCULD BE RFCOGNIZEC THAT COLLAPSE AND ASPHYXIATION MAY 
OCCUR WITHOUT EXPERIENCING ANY OF THE ABOVE SYMPTOMS. PRO-
LCNGEO BREATHING OF VERY COLO ATMCSPHERES CAN CAUSE LUNG 
DAMAGE AND HYPOTHERMIA. FROZEN T I S S U E S , CAUSED BY FROSTBITE 
ARE PAINLESS AND APPEAR WAXY WITH A POSSIBLE YELLOW COLOR. 
THEY WILL BECOME SWOLLEN, P A I N F U L , AND PRONE TO INFECTION 
WHEN THAWED, 

TCXICnLOGICAL PROPERTIES: 

MTPCGEN I S A SIMPLE ASPHYXIANT. 

CCNTACT WITH COLO L I Q U I D OR P I P I N G MAY CAUSE COLD CONTACT 
BLRNS, " F R C S T B I T E " . 

EMERGENCY AND F I R S T AID PROCEDURES 

PERSONS SUFFERING FROM LACK OF OXYGEN SHOULD BE MOVED INTO 
PRESH A I R . I F V I C T I M IS NOT BREATHING, ADMINISTER A R T I ­
F I C I A L R E S P I R A T I O N . I F BREATHING IS D I F F I C U L T , ADMINISTER 
OXYGEN, OBTAIN PROMPT MEDICAL A T T E N T I O N . 

SELF-CONTAINED BREATHING APPARATUS MAY BE REQUIRED FOR RES­
CUE WORKERS. 

If CONTACT WITH CRYOGENIC L I Q U I D NITROGEN HAS CAUSED FROST­
B I T E , DC NOT RUE THE AFFECTED AREA, AS T ISSUE DAMAGE MAY 
OCCLR. FLUSH THE AFFECTED AREAS m T H WARM WATER. 00 NOT 
USE HOT WATER. OBTAIN PROMPT «EDICAL ATTENTION. 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STABLE 

CCNCITICNS TO AVOID 

NCNE. 

I N C C v P A T A f l l L I T Y (MATERIALS TO AVOID) 

NCNE. 

HAZARDOUS DECCMPCSITION PRGCUCTS 

NONE. 

HER 00906 



AIR L IQUICE AMERICA CnPPORATION PAGE 3 
r, P . G. POX 3C<t7 

HOUSTON, TX 77?53 

M A T E R I A L S A F E T Y D A T A S H E E T 
PROCUCT KAME NITROGEN, REFR IGERATED L IQUT0 

HAZARDOUS POLYMFRIZAT ION WILL NOT OCCUR 

CCNOTTIONS TO A v n i D 

NCNE. 

V I I - S P I L L O R L E A K P R O C E D U R E S 

STEPS TC BE TAKEN I N CASE MATERIAL I S RELEASED OR S P I L L E l 

EVACUATE ALL UNNECESSARY PERSONNEL FROM VAPOR CLOUD AREA 
WHERE AN OXYGEN-DEFICIENT ATMCSPHERE IS PROIABLE. SHUT OFF 
NITRCGEN SCURCE I F P O S S I B L E . AVOID CONTACT WITH L I Q U I D 
NITROGEN OR I T S COLO 9 0 I L - 0 F F GAS. TO INCREASE RATE OF 
EVAPORATION SPRAY WITH LARGE AMOUNTS OF WATER FROM UPWIND. 
IF LEAKING FRO"' CONTAINER OR CONNECTION, CONTACT THE CLOSEST 
n i G THREE INDUSTRIES LOCATION, OR YOUR SUPPLIER. SELF-CON-
T A I ^ E D BREATHING APPARATUS WILL BE REQUIRED IN OXYGEN-OEFI -
C I E ^ T AREAS SUCH AS NITROGEN VAPOR CLOUDS. 
« 

WASTE DISPOSAL METHOD 

DC NCT ATTE^f 'T TO DISPOSE OF RESICUAL OR UNUSED Q U A N T I T I E S . 
RETLRN TG YOUR SUPPLIER FOR D ISPOSAL . FOR EMERGENCY D I S P O ­
S A L , ALLOW L I Q U I D NITRCGEN TO EVAPORATE IN A WELL-VENTILATED 
OUTCnOR LOCATION. 

V I I I - S P E C l A L P R C T E C T I V E I N F O R M A T I O N 

RESPIRATCRY c^RCTECTION (SPECIFY TYPE) 

USE SELF-CCNTAINEO BREATHING APPARATUS OR POSIT IVE PRESSURE 
A I R L I N E WITH MASK I N CXYGEN-OEFICIENT ATMOSPHERES. 
RESPIRATORS WILL NOT F L N C T I O N . 

V E N T I L A T I O N 

*SEE NOTES* 

PRCTECTIVE GLOVES 

L O O S E - F I T T I N G THERMAL INSULATED/LEATHER 

EYE PRCTECTION 

FULL FACE SHIELD AND SAFETY GLASSES ARE 
RECC>"'ENDEC WHEN HANDLING N2 L I Q U I D 

OTHER PROTECTIVE EQUIPMENT 

LCNG SLEEVE SHIRT FOR L I Q U I D HANDLING. 
SAFETY SHOES I F HANDLING CYLINDERS. 

********** SECTION NOTES * * * • * * • • • * 

ADEQUATE TC AVOID LOWERING OXYGEN CONTENT TO BELOW 1 9 . 5 5: 
(GXYGEN-DEFICIENT ATMOSPHERE). 

LOCAL EXHAUST: YES 
MECHANICAL: YES 

I X - S P E C I A L P R E C A U T I O N S 

PBECAUTICNS TC EE TAKEN IN HANDLING AND STORING 
HER 00907 



AIR L IQUIDE A>1ER ICA CORPORATION PAGE 
P. 0 . BOX 304 7 

HOUSTONf TX 7 7 2 5 3 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRCCUCT NAME NITROGEN, REFRIGERATED L I Q U I D 

STCRE ANO USE WITH ADEQUATE VENTILATION. CONTAINERS SHOULD 
f?E STORED LPRIGHT ANO FIRMLY SECURED TO PREVENT FALLING OR 
BEING KNCCKEO OVER. PROTECT CONTAINERS FROM PHYSICAL DAM­
AGE; 00 NOT DRAGt ROLLT SLIOEt OR DROP. USE A SUITABLE HAND 
TRUCK FOR CONTAINER MOVEMENT. LIQUID CONTAINERS (I.E.: itL 
CYLINDERS) WILL VENT MTROGEN IF INTERNAL PRESSURE 3UIL0S 
UPt SC THESE CONTAINERS SHOULD BE STORED IN WELL-VE'mLATED 
AREAS. 
• 

0.0.T, LABELING 

NONFLAMMAELE GAS - GREEN LAREL 

VALVE CONNECTION 

29'i FOR LICUin, 580 FOR GAS 

OTHER PRECAUTIONS 

LIQUID NITROGEN EXPANDS AT A RATIO OF 696.5 TO It ANO IF 
TRAPPED IN A CONTAINER CR PIPE* IT WILL PRODUCE ENORHOUS 
PRESSURES WHICH WILL RUPTURE THE CONTAINER. ANY AREA WHERE 
LIGLIO NITRCGEN CCULO 8E TRAPPED HUST BF PROTECTED 3Y A 
PRESSURE RELIEF DEVICE. PIPING MUST BE DESIGNED FOR EXTREME 
CCLC. MANY MATERIALSt SUCH AS CARBON STEEL, WILL BECOME 
BRITTLE ANO MAY FRACTURE WHEN EXTREMELY COLD. 00 NOT TOUCH 
CCLC PIPING AS FRCSTRITE MAY OCCUR. 

COT PLACARC: NONFLAMMABLE GAS 

OCT PROPER SHIPPING NAME: NITROGEN, REFRIGERATED LIQUID 

MISCELLANEOUS INFORMATION: 

FURTHER INFCPMATION ABOUT LIQUID NITROGEN CAN BE FOUND IN 
THE FCLLOWING PAMPHLETS PUBLISHED BY: 

THE COMPRESSED GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 
(7C3) 97<?-«r3<tl 

G-lG.l: "CnM.MCDITY SPECIFICATION FOR NITROGEN" 
P-l: "SAFE HANDLING OF COMPRESSED GASES IN CONTAINERS" 
P-9: "THE INERT GASES ARGON, NITROGEN, ANO HELIUM" 
P-12: "SAPP HANDLING OF CRYOGENIC LIQUID" 
P-U: "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIENT ATMOSPHERES" 
SE-2: "OXYGEN-DEFICIENT ATMOSPHERES" 
AV-5: "SAFE HANDLING CF LIQUEFIED NITROGEN Z ARGON" 

NFPA RATINGS: 
HEALTH: 3 
FLAMMABILITY: 0 
REACTIVITY: C 

HMIS RATINGS: 
HEALTH: 3 
FLAMMABILITY: C 
REACTIVITY: 0 

CERCLA RATINGS: 
HEALTH: 0 
FIRE: 0 
REACTIVITY: c 
PERSISTANCE: 3 

LISTED IN TSCA INVENTORY: YES 

HER 00908 



. AIR LICUIDF AMERICA CORPORATION PAGF 
V P. 0. BOX 3047 '*̂ ^ 

HOUSTONf TX 77253 
M A T E R I A L S A F E T Y D A T A S H F E T 

PRODUCT ^AM£ NITROGEN, REFR IGERATEO L l O U I O 

J i ^ J . | r « ^ ^ 9 V 9 ^ SAFFTY DATA SHEET I S OFFERED SOLELY FOR YOUR INFORMATION. 
2 9 ' ' r F R ^ l ^ J o ° ^ ? n ^ ^ ' ' ' 4 ^ [ ^ ^ * I , ^ ? , ? , ^ c ^ ' : ! M i S ? ? ' ; ^ ^ f l " " ^ ^ ^ ^^AZACID C O M M U N i c A T d N S T A N D A R D 
EXPRESS GR I M P L I E D . L I Q U m E AMERICA CORP. PRi lVIOES HI WARRANTIES, EITHER 

HER 00909 



AIR L I C U I C E AMERICA CORPORATION PAGE 
P . 0 . BOX 3 0 ^ 7 

HOUSTON, TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 

I - G E N E R A L I N F O R M A T I O N 

•-̂  ~., : « . 
PRODUCT NAME OXYGEN f " f 

EMERGENCY TELEPHONE NO. 7 1 3 - 3 6 8 - 0 3 0 2 ^V-/-^^ 4C/Jc/e^ 
MANLFACTIRERS NA^E AIR L I Q U I O E AMERICA CORP. ^ / r I T i r Z i r * ^ • 
TRADE NAf'E/SYNONYMS OXYGEN; OXYGEN USP; AVIATORS BREATHING OXYGEN ( A B O ) 
CHEMICAL NAME AND SYNONYMS 

OXYGEN 
REVIS ION DATE: 0<? /05 /R9 PRODUCT I D . UN 10 72 FORMULA 02 
CHEMICAL FAMILY OXID IZER CAS f^JMBER 7 7 9 2 - < f ^ - 7 

« « • * • * * * * * SECTION NOTES • * * * * • * * • * 

MSDS INFCRMATION NUMBER: ( 7 1 3 ) 8 9 6 - 2 1 ^ 0 

I T - H A Z A R C n U S I N G R E D I E N T S 

HAZARDOUS MIXTURES OF L I Q U I D S AND GASES 0 / 0 TLV 

CXYGEN 100 * * 
• * NONE ESTABLISHED 

I I I - P H Y S I C A L O A T A 

B O I L I N G POINT - 2 9 7 . 3 F ( - 1 8 3 . C O 3 1 ATM 
SPECIF IC GRAVITY ( A I R = I ) : 1 . 1 0 ^ 9 3 70F ( 2 1 . 1 0 C 1 ATM 
VAPOR PRESSURE N/A 
PERCENT VOLATILE BY VOLUME ( 0 / 0 ) N/A (GAS) 
DENSITY C.Cf?279 LB /CU FT 

3 70 F ( 2 1 . 1 C ) E 1 ATM 
EVAPORATION RATE N/A (GAS) 
S O L U P I L I T Y I N WATER ^e. 89SCC/ lOOCC H20 3 32 F ( 0 C) 
MATERIAL AT NORMAL CCNOITION GAS 
EXPANSION RATIO ( L I Q U I D TO GAS) N/A (GAS) 

APPEARANCE AND ODOR 

CCLGRLESSt ODORLESS, TASTELESS GAS 

I V - F I R E A N D E X P L O S I O N H A Z A R D D A T A 

FLASH PCINT N/A 

FLASH FCINT (METHOD USED) 
FLAMMABIL ITY L I M I T S IN AIR ( 0 / 0 BY VOL) LOWER N/A UPPER N/A 
EXTINGUISHING MEDIA 

MATERIAL I S NONFLAMMABLE. USE EXTINGUTSHING MEDIA APPRO­
PRIATE FOR SURROUNDING F I R E . 

SPECIAL FTRE F IGHTING PROCEDURES 

T^OUGH NOT FLAMMABLE I T S E L F , CXYGEN VIGOROUSLY ACCELERATES 
CCMELSTION. I F P O S S I B L E , SHUT OFF OXYGEN GAS AND REMOVE 
CYLINOERS FROM F IRE AREA OR COOL WITH WATER TO AVOID EXCES­
SIVE PRESSURE BUILD U P . 
• 

UNUSUAL FIRE ANC EXPLOSION HAZARD 

MATERIALS WHICH DO NOT BURN IN AIR MAY BURN IN AN OXYGEN-
ENRICHED ATMOSPHERE WHERE THF OXYGEN CONTENT EXCEEDS 21X-
OXYGEN MAY FORM EXPLOSIVE COMPOUNDS WHEN EXPOSED TO COM­
BUSTIBLE MATERIALS CR GIL, GREASE, AND OTHER HYDROCARBON 
MATERIALS. PRESSURE CAN BUILD UP DUE TO HEAT AND CYLINDER 
MAY EXPLODE IF PRESSURE RELIEF DEVICES SHOULD FAIL TO 

HER 00910 
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RELIEVE PRESSURE. 

V - H E A L T H H A Z A R D D A T A 

THRESHOLC LIMIT VALUE 

UNUSUAL CHRONIC TOXICITY 

CA9CINCGENICITY 

RCUTES OF EXPOSURE 

EFFECTS OF OVE'^EXPOSURE 

NONE ESTABLISHED 

*SEE OVEREXPOSURE SECTION* 

NOT LISTED BY lARC, NTPf OSHA 

INHALATION 

BREATHING SCX OR MORE OXYGEN AT ATMOSPHERIC PRESSURE FOR 
MORE THAN A FPW HOURS MAY CAUSE NASAL STUFFINESS, COUGH, 
SCRE T H R C A T T CHEST PAIN AND BREATHING DIFFICULTY. BREATHING 
OXYGEN AT HIGHER PRESSURE INCREASES THE LIKELIHOOD OF AD­
VERSE EFFECTS WITHIN A SHORTER TIME PERIOD. EXPOSURE TO 
OXYGEN AT HIGHER PRESSURES FOR PROLONGED PERIODS HAS BEEN 
«^OUN0 TO AFFECT VISION, NEUROMUSCULAR COORDINATION AND 
ATTENTIVE POWERS. 

TCXTCnLOGICAL PROPERTIES: 

AT NCRMAL CONCENTRATION AND PRESSURE, OXYGEN POSES NO TOXI­
CITY HAZARDS. HOWEVER, AT ELEVATED CONCENTRATIONS AND PRES­
SURES, OXYGEN MAY CAUSE ADVERSE EFFECTS (SEE ABOVE). 
• 

EMERGENCY AND F I P S T AID PROCEDURES 

REDUCE OXYGEN PRESSURES TO I ATM AND/OR MOVE V I C T I M INTO 
FRESH A I R . 

RESCUE PERSONNEL SHOULD BE AWARE OF EXTREME F IRE HAZARDS 
ASSCCIATEO WITH OXYGEN-ENRICHED ATMOSPHERES. 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STABLE 

C O N D I T I O N S TO A V O I D 

NONE. 

INCOMPATAEILITY (MATERIALS TO AVOID) 

OXYGEN REACTS EXPLOSIVELY WITH ETHERS, ALCOHOLS, AND HYDRO-
CARPON MATERIALS. KEEP OXYGEN CONTAINERS FREE OF OIL AND/OR 
GREASE. 
• 

HAZARDOUS DECGMPCSITION PRODUCTS 

NONE. 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR 

CCNDITIONS TO AVOID 

NONE. 

V I I - S P I L L O R L E A K P R O C E D U R E S 

HER 00911 



AIR LIQUIDS AMERICA CORPORATION PAGE 3 
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M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME OXYGEN ^ 

STEPS TC BE TAKEN I N CASE MATERIAL IS RELEASED OR SPILLED 

EVACUATE ALL UNNECESSARY PERSONNEL FROM AFFECTED AREA. SHUT 
CFF SCURCF CF CXYGEN IF POSSIBLE. VENTILATE AREA TO PREVENT 
OXYC-EN-ENR ICHEO ATMOSPHERE. REt^OVE SOURCES OF HEAT OR I G N I ­
T I O N . I F LEAKING FROM CONTAINER OR VALVE, CONTACT THE 
CLOSEST BIG THREE INDUSTRIES LOCATIONt OR YOUR SUPPLIER. 

WASTE DISPOSAL METHOD 

DC NCT ATTEMPT TO DISPOSE OF RESIDUAL OR UNUSED QUANTITIES. 
RETURN TO YCUP SUPPLIER FOR DISPOSAL. FOR EMERGENCY DISPO-
SAL» SECURE THE CYLINDER AND BLOW DOWN SLOWLY TO THE ATMOS­
PHERE IN A WELL-VENTILATED AREA OR OUTDOORS. 

• 

V I I I - S P E C I A L P R O T E C T I V E I N F O R M A T I O N 

RESPIRATORY PROTECTION (SPECIFY TYPE) 
NGNE. 

VENTILATICN 

NATURAL OR MECHANICAL WHERE GAS IS 
PRESENT — *SEE NOTES* 

PRCTECTIVE GLOVES 

IF USEOT '^UST RE CLEAN AND GREASE FREE 

EYE PRCTECTION 

SAFETY GLASSES ARE RECOMMENDED WHEN 
HANDLING HIGH PRESSURE CYLINDERS. . 

OTHER PRCTECTIVE EQUIPMENT 

SAFETY SHOES WHEN HANDLING CYLINOERS. 

**i»«*4i*4i4i* SECTION NOTES *•**•*•*** 

LOCAL EXHAUST: SUFFICIENT TO PREVENT OXYGEN-ENRICHED 
ATMOSPHERES OF OVER 21^, OXYGEN. 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

STCPE AND USE WITH AOEGLATE V E N T I L A T I O N . OXGYEN I S HEAVIER 
THAN AIR ANC LEAKING GAS COULD ACCUMULATE IN LOW AREAS OR 
CONFINED SPACES CAUSING AN CXYGEN-ENRICHEO ATMOSPHERE. 
CYLINOERS SHOULD RE STORED UPRIGHT WITH VALVE PROTECTION CAP 
I N PLACE ANC FIRMLY SECUREC TO PREVENT FALLING OR BEING 
KNCCKEO OVER. PROTECT CYLINOERS FROM PHYSICAL DAMAGE; 0 0 
NCT DRAG, ROLL* SL IOEf OR DROP. USE A SUITABLE HAND TRUCK 
FOR CYLINDER MOVEMEM. 0 0 NOT ALLOW THE TEMPERATURE WHERE 
CYLINDERS ARE STOREC TO EXCEED 125 F ( 5 2 C ) . 0 0 NOT STORE 
OXYGEN CLOSER THAN 20 FEET FROM FLAMMABLE OR COMBUSTIBLE 
MATERIALS. KEEP CYLINDERS FREE FROM OIL AND GREASE. 
• 

0 . 0 . T . LABELING 

OXYGEN YELLOW LABEL 

VALVE CONNECTION 
HER 00912 
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M A T E R I A L S A F E T Y D A T A S H E E T 

PRODUCT NAME OXYGEN 

CGA 5<tO OR CGA 870 ( P I N INDEXED) 

CTHER PRECAUTIONS 

ALL GAUGESf VALVESt REGULATORSt-PIPING AND EQUIPMENT TO RE 
USEC IN CXYGEN SERVICE MUST BE CLEANED FOR OXYGEN SERVICE IN 
ACCORDANCE WITH CGA PAMPHLET G-<f.l. OXYGEN IS NOT TO BE 
USEC AS A SUBSTITUTE FOR COMPRESSED AIR. NEVER STRIKE A 
WELDING ARC ON ANY COMPRESSED GAS CYLINDER. REFILLING 
CYLINDERS WITHOUT THE CONSENT OF THE CYLINDER OWNER IS A 
VIOLATION CF FEDERAL LAW Cf*? CFR) . 

nCT PLACARD: OXYGEN 

OCT PROPER SHIPPING NAME: OXYGENt COMPRESSED 

MISCELLANECt'S INFORMATICN: . 

FURTHER INFCRMATION ASCUT OXYGEN CAN BE FOUND IN THE 
FOLLOWING P'\MPHLErs PUBLISHED BY: 

THE CCMPRESSeC GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 
(703) T79-^3<tl 

G-^.3: "COMMODITY SPECIFICATION FOR OXYGFN" 
G-<»: "OXYGEN" 
G-'i.l: "CLEANING EGUIP'^ENT FOR OXYGEN SERVICE" 
P-l: "SAFE CLEANING OF COI-PRESSEC GASES IN CONTAINERS" 
P-IA: "ACCIDENT OREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIENT ATMOSPHERES" 
SR-e: "USE OF OXY-FUEL GAS WELDING AND CUTTING APPARATUS" 
AV-8: "CHARACTERISTICS AND SAFF HANDLING OF CRYOGENIC 

LIQUID AND GASEOUS OXYGEN" 

NFPA RATINGS: 
HEALTH: G 
FLAMMAPILITY: C 
REACTIVITY: C 

HMIS RATINGS: 
H E A L T H : C 
FLAMMf ln iLTTY: C 
R E A C T I V I T Y : G 

CERCLA RATINGS: 
HEALTH: 0 
F I R E : G 
R E A C T I V I T Y : C 
PERSISTANCE: 3 

L I S T E D I N TSCA INVENTORY: YES 

T H I S PRODUCT SAFETY DATA SHEET I S OFFERED SOLELY FOR YOUR INFORMATION* 
CCNSIDERATION, INVESTIGAT IONt IN COMPLlANCE WITH HAZARD COMMUNICATION STANDARD 
29 CFR l < ; C 0 . l 2 n c . AIR L IOUIOE AMERICA CORP. PROVIDES NO WARRANTIES, EITHER 
EXFRESS OR I M P L I E D . 

HER 00913 



AIR L I Q U I D E AMERICA CORPORATION PAGE 
P . O . BOX 30<^7 

HOUSTON, TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 

I - G E N E R A L I N F O R M A T I O N 

PRODUCT NAME OXYGEN, REFRIGERATED L I Q U I D _^ 

EMERGENCY TELEPHCNE NO. 7 1 3 - 8 6 8 - 0 3 0 2 '--^ v ^ * - ; - ' - ' 
MANLFACTLRERS NAME AIR L I Q U I D E AMERICA CORP. ^-/~a/ /UJQ^//J,/? 
TRADE NAME/SYNONYMS L I Q U I D OXYGEN (LOX ) j g , . i , Jl.(p.-r^-''^i::Z/i>^-
CHEMICAL NAME AND SYNONYMS 

GXYGENf REFRIGERATED L I Q U I D 
REVIS ION GATE: C 9 / 0 5 / R 9 PRODUCT I D . UN 1073 FORMULA 02 
CHEMICAL FAMILY CXID IZFR CAS NUMtlER ll^Z-h^-l 

*4*****-*** SECTION NOTES * « * * « * * * * * 

MSCS INFCRMATION NUMBER: ( 7 1 3 ) 8 S 6 - 2 I < t n 

T I - H A Z A R D O U S I N G R E D I E N T S 

HAZARDOUS MIXTURES OF LIQUTHS AND GASES 0 / 0 TLV 

OXYGEN 100 * * 
* • NONE ESTABLISHED 

I I T - P H Y S I C A L D A T A 

BOIL ING POINT - 2 9 7 . 3 F ( - 1 8 3 . O C ) 3 I ATM 
SPECIF IC GRAVITY (H20 = 1 ) : l . l < ^ 3 B O I L I N G PT C 1 ATM 
VAPCR PRESSURF N/A 
PERCENT VCLAT ILE PY V 0 L L ' * ^ E ( C / C ) N / A 
DENSITY 7 1 . 2 2 LP /CU F j 

2 B O I L I N G PT C I ATM 
EVAPCRATICN RATE N/A 
S G L L B I L I T Y IN WATER N/A 
MATERIAL AT NORMAL CCNDITIGN L I Q U I D 
EXPANSION RATIO ( L I Q U I D TO GAS) 1 : 8 6 0 . 6 

APPEARANCE AND COQR 

PALE B L U E , ODORLESS L I Q U I D 

I V - F I R E A N D E X P L C S I O N H A Z A R D D A T A 

FLASH PCINT N/A 
FLASH PCINT (METHOD USED) 
FLAMMABIL ITY L I M I T S I N AIR ( 0 / 0 EY VOL) LOWER N/A UPPER N/A 

EXTINGUISHING MEDIA 

MATERIAL I S NONFLAMMABLE. USE EXTINGUISHING MEDIA APPRO­
PRIATE FOR SURROUNDING F I R E . 

SPECIAL F IRE FIGHTING PROCEDURES 

THOUGH NOT FLAMMABLE I T S E L F , OXYGEN VIGOROUSLY ACCELERATES 
COMBUSTION. L I Q U I D OXYGEN, WHEN S P I L L E D , WILL EVAPORATE 
RAPIDLY CAUSING A VAPOR CLOUD THAT W ILL BE HIGHLY OXYGEN-
ENRICHED, WHICH CAN CAUSE MATERIALS I N TH IS CLOUD TO IGNITE 
E A S I L Y , EVACUATE THE CLOUD AREA ANO REMOVE ANY I G N I T I O N 
SCURCES. 
• 

UNUSUAL FIRE AND EXPLOSION HAZARD 

MATERIALS WHICH 00 NOT BURN IN AIR MAY BURN IN OXYGEN-
ENRICHFD ATMOSPHERES WHERE THE OXYGEN CONTENT EXCEEDS ZIX. 
OXYGEN MAY FORM EXPLOSIVE COMPOUNDS WHEN EXPOSED TO COM­
BUSTIBLE MATERIALS OR OIL, GREASE, ANO OTHER HYDROCARBON 

HER 00914 



AIR L i a U I O E AMERICA 
P. 0 . BOX 

HGUSTONt TX 

M A T E R I A L S A F E T Y 
PRODUCT NAME OXYGEN* REFRIGERATED L I Q U I D 

CORPORATION 

7 7 2 5 3 

D A T A S H E E T 

PAGE 

MATERIALS . CCNTACT WITH " C O L D " REFRIGER ATEf) L I Q U I D MAY 
CAUSE FROSTRITE . V I S I B I L I T Y MAY RF OBSCURED I N THIS VAPOR 
CLCUn. 

A U T C I G N I T I C N TF^PFRATURE: N/A 

ELECTRICAL CLASSIF I C A T I C N : NONHAZAROOUS 

THRESHOLC L I ^ I T VALUE 

UNUSUAL CHRONIC TOXICITY 

CARCINCGENICITY 

ROUTES CF EXPOSURE 

EFFECTS CF OVEREXPOSURE 

H E A L T H H A Z A R D D A T A 

NONE ESTABLISHED 

*SEE OVEREXPOSURE SECTION* 

NOT L I S T E D BY l A R C t NTP* OSHA 

I N H A L A T I O N , E Y E / S K I N CONTACT 

CCNTACT WITH L I C U I O OXYGEN CAN CAUSE SEVERE FROSTBITE AND 
FREEZE BURNS. PROLONGED BREATHING OF VERY COLD ATMOSPHERES 
CAN CAUSE LUNG DAMAGE AND HYPOTHERMIA. BREATHING Q0% OR 
MORE OXYGEN AT ATMOSPHERIC PRESSURE FOR MORE THAN A FEW 
HOURS MAY CAUSE NASAL STUFFINESS* COUGH* SORE THROAT, CHEST 
P A I N AND BREATHING D I F F I C U L T Y . BREATHING OXYGEN AT HIGHER 
PRESSURE INCREASES THE L IKELIHOOD OF ADVERSE EFFECTS W I T H I N 
A SHCRTEP TIME PERIOD. EXPOSURE TO OXYGEN AT HIGHER PRES-
SLRES FOR PROLONGED PERIODS HAS BEEN FOUND TO AFFECT V I S I O N , 
NEt'POVUSCULAP COORDINATION, AND ATTENTIVE POWERS. 

TOXICOLOGICAL PROPERTIES: 

AT NERVAL CONCENTRATION ANC PRESSURE, OXYGEN PGSES NO T O X I ­
C ITY HAZARDS. HOVEVER, AT ELEVATED CONCENTRATIONS AND PRES­
SURES, OXYGEN MAY CAUSE ADVERSE EFFECTS (SEE A B O V E ) . 
• 

EMERGENCY ANC F IRST AID PROCEDURES 

REDUCE OXYGEN PRESSURES TO I ATM AND/OR MOVE V I C T I M INTO 
FRESH A I R . 

RESCUE °ERSONNEL SHOULD BE AWARE OF EXTREME F IRE HAZARDS 
ASSOCIATED WITH OXYGEN-ENRICHED ATMOSPHERES. 

I F CONTACT WITH CRYOGENIC L I Q U I D OXYGEN HAS CAUSED FROSTBITE 
DO NOT RUB THE AFFECTED AREA, AS TISSUE DAMAGE HAY OCCUR. 
FLUSH THE AFFECTED AREAS WITH WARM WATER. 0 0 NOT USE HOT 
WATER. OBTAIN PROMPT MFQICAL A T T E N T I O N . 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STABLE 

CGNCITIONS TO AVOID 

NONE. 

INCCMPATAPILITY (MATERIALS TO AVOID) 

OXYGEN REACTS EXPLOSIVELY WITH ETHERS, ALCOHOLS, AND HYDRO­
CARBON MATERIALS. KEEP OXYGEN CONTAINERS FREE OF OIL AND/OR 
GREASE. 

HER 00915 
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AIR LIOUIOE AMERICA CORPORATION PAGE 3 
P. 0. eOX 3 04 7 

HOUSTON, TX 77253 
M A T E R I A L S A F E T Y D A T A S H E E T 

PRODUCT NAME OXYGEN, REFRIGERATED L I Q U I D 

HAZARDOUS DECOMPOSITION PRODUCTS 

NONE. 

HAZARDOUS OOL Yf'ER I 2 AT ION WILL NCT CCCLR 

CCNOITIONS TO AVOID 

NCNE. 

V I I - S P I L L O P L E A K P R O C E D U R E S 

STEPS TO PE TAKEN I N CASE MATERIAL I S RELEASED OR SPILLED 
EVACUATE ALL UNNECESSARY ofRSONNEL FROM VAPOR CLOUD AREA 
WHERE AN OXYGEN-ENRICHED ATMOSPHERE I S FORMED, ANO ELIMINATE 
ANY SOURCES OF HEAT OR I G N I T I O N . SHUT OFF SOURCE OF OXYGEN 
TF P O S S I B L E . VENTILATE AREA TO PREVENT OXYGEN-ENRICHED 
ATMOSPHERE. AVOID CONTACT WITH L I Q U I D OXYGEN OR I T S COLO 
B O I L - O F F G A S . TO INCREASE RATE OF EVAPORATION, SPRAY WITH 
LARGE AMOUNTS OF WATFR FROM UPWIND. I F LEAKING FROM CON­
TAINER OR CONNECTION, CONTACT THE CLOSEST B I G THREE INDUS­
TRIES L O C A T I O N , OR YOUR SUPPLIER. 
• 

WASTE DISPOSAL METHOD 

no NCT ATTEMPT TO DISPOSE OF RFSICUAL OR UNUSED Q U A N T I T I E S . 
RETURN TC YCUR SUPPLIER FOR D ISPOSAL . FOR EMERGENCY D I S P O ­
S A L , ALLCW L I C U I O CXYGEN TC EVAPORATE I N A W E L L - V E N T I L A T E D , 
CLE/SN ( G R E A S E - F R E E ) , OUTDOOR LOCATION. KEEP AREA FREE FROM 
SPARKS OR FLAMES AND ANY HYCROCARPON M A T E R I A L S . 
• 

V I I I - S P E C I A L P R O T E C T I V E I N F O R M A T I O N 

RESPIRATORY PRCTFCTTON (SPECIFY TYPE) 

NCNE. 

VENTILATION 

NATURAL OR MECHANICAL WHERE GAS IS 
PRESENT — *SFE NOTES* 

PROTECTIVE GLOVES 

•SEE NOTES* 

EYE PROTECTION 

FULL FACE SHIELD AND SAFETY GLASSES ARE 
RECCNMENDEC WHEN HANDLING LIQUID OXYGEN. 

OTHER PROTECTIVE EQUIPMENT 

LCNG SLEEVE SHIRT FCR LIQUID HANDLING. 
SAFETY SHOES IF HANDLING CYLINDERS. 

•••*•**••* SECTION NOTES »••••*•*** 

LCCAL EXHALST: SUFFICIENT TO PREVENT OXYGEN-ENRICHED 
ATMOSPHERES OF OVER 21t OXYGEN. 

GLCVES: LCCSE FITTING THERMAL INSULATED OR LEATHER. GLOVES 
MUST BE CLEAN AND GREASE FREE. 

HER 00916 



AIR LIGUICE AMERICA CORPORATION PAGE 
'•> P. 0. POX 3047 

HOUSTON. TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 
PROCUCT NAME OXYGEN. REFRIGERATED L I Q U I D 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TC RE TAKEN IN HANDLING AND STORING 

STORE ANC USE WITH AOECUATE V E N T I L A T I O N . OXYGEN I S HEAVIER 
THAN A I R AND LEAKING GAS CAN ACCUMULATE I N LOW AREAS OR CON­
FINED SPACE5; CAUSING AN OXYGEN-ENRICHED ATMOSPHERE. CON­
TAINERS SHGULO BE STORED UPRIGHT AND FIRMLY SECURED TO PRE­
VENT FALL ING OR BEING KNCCKEO CVFR. PROTECT CONTAINERS FROM 
PHYSICAL D A M A G E ; DO N C T DRAG. ROLL . S L I D E OR DROP. USE A 
SUITABLE HAND TRUCK FOR CONTAINER MOVEMENT. L I Q U I D C O N T A I ­
NERS ( I . E . : tfL CYLINDERS) WILL VENT OXYGEN I F INTERNAL 
PRESSURE BUILDS U P . SO THESE CONTAINERS SHOILO BE STORED IN 
WELL-VENTILATED AREAS. PULK OXYGEN STORAGE MUST MEET EXPO­
SURE SEPARATICN RECUIREMENTS OUTLINED IN NFPA PAMPHLET 5 0 . 
• 

0 . 0 . T , LABELING 

OXYGEN — YELLOW LAPEL 

VALVE CONNECTION 

A4C FOR LIQUID: 5'̂ 0 FOR GAS 

CTHER PRECAUTIONS 

LIQUID OXYGEN EXPANDS AT A RATIO OF 860.6 - 1. AND IF TRAP­
PED IN A CONTAINER OR PIPE. IT WILL PRODUCE ENORMOUS PRES­
SURES WHICH WILL RUPTURE THE CONTAINER. ANY AREA WHERE 
LIQUID OXYGEN COULD BE TRAPPED MUST BE PROTECTED BY A PRES­
SURE RELIEF DEVICE. PILING MUST BE DESIGNED FOR EXTREME 
CGLC. MANY '1ATFRIALS. SUCH AS CARBON STEEL. WILL BECOME 
BRITTLE AND MAY FRACTUPE WHEN EXTREMELY COLO. DO NOT TOUCH 
CCLC oiPiMG, AS FROSTBITE HAY OCCUR. ALL GAUGES. VALVES. 
REGULATORS. PIPING AND EQUIPMENT TO BE USED IN OXYGEN SER­
VICE MUST BE CLEANEC FQc OXYGEN SERVICE IN ACCORDANCE WITH 
CGA PAMPHLET G-^.l. 

OCT PLACARD: OXYGEN 

OCT PROPER SHIPPING NAfE: OXYGEN. REFRIGERATED LIQUID 

MISCELLANEOUS INFDRVATION: 

FURTHER INFORMATION ARGUT LIQUID OXYGEN CAN BE FOUND IN THE 
FOLLOWING PAMPHLETS PUBLISHED BY: 

THE COfPRESSEC GAS ASSCCIATICN (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON. VA 22202 
(703) q79-434I 

G-«t.3: "CCMMGDITY SPECIFICATION FOR OXYGEN" 
G-<f: "OXYGEN" 
G-4.1: "CLEANING EQUIPMENT FCR OXYGEN SERVICE" 
P-I: "SAFE HANDLING OF COMPRESSED GASES IN CONTAINERS" 
P-I2: "SAFE HANDLING CF CRYOGENIC LIQUIDS" 
P-IA: "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIFNT ATMOSPHERES" 
SR-fl: "USE OF OXY-FUEL GAS WELDING AND CUTTING APPARATUS" 
AV-fl: "CHARACTERISTICS AND SAFE HANDLING OF CRYOGENIC 

LIQUID AND GASEOUS OXYGEN" 
NFPA RATINGS: 

HEALTH: 3 
FLAMMA8ILITY: 0 
REACTIVITY: C 

HfIS RATINGS: 
HEALTH: 3 

HER 00917 



AIR LIQUIDE AMERICA CORPORATION PAGE 
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HOUSTON, TX 77?53 

M A T E R I A L S A F E T Y D A T A S H F F T 
PROCUCT NAME OXYGEN, REFRIGERATED L I Q U I D 

FLAMMABILITY: 
REACTIVITY: 

CERCLA RATINGS: 
HEALTH: 
FIRF:0 
REACTIVITY: 
PERSISTANCE: 

0 
n 

0 

0 
3 

L ISTED IN TSCA INVENTORY: YES 

TH IS PROCUCT SAFETY DATA SHEET IS CFFEPEO SOLELY FOR YOUR INFORMATION, 
CCNSIOERATION, I N V E S T I G A T I O N , I N COMPLIANCE WITH HAZARD COMMUNICATION STANDARD 
2<3 CFR 1 9 0 0 . 1 2 0 C . AIR L IQUIDE AMERICA CORP. PROVIDES NO WARRANTIES, EITHER 
EXPRESS CR I M P L I E D . 

HER 00918 
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SAFETY 
PRECAUTIONS 

xygen, nitrogen, argon, n 
• • helium, compressed air, > 

. ^ ^ v carbon dioxide,̂ iiitrous"oxide, 

- Whydrogen, acetylene.̂ and specialty >ifi-,v'5"V^ 

%lfeJgasesTiave, 

THE FOLLOWING PROCEDURES SHOULD BE 
OBSERVED WHB\I HANDLING COMPRESSED 

GAS CYUNDBtS OR UQUEFIED 
GAS CONTAINBIS. 

Read the label on all cylinders or 
containers before use to identify 
their contents. If the label is not 
legible or is missing, do not 
assume that the cylinder contains a 
particular gas, but return the 
cylinder to the gas supplier. 

NEVER REL Y ON THE COLOR OF THE CYLINDER TO 
IDENTIFY ITS CONTENTS. 

READ THE LABEL 
TO IDENTIFY THE GAS! 

Observe all warnings and safety 
precautions set forth on the 
cylinder label. 

Always secure cylinders in storage 
and use. Never remove the valve 
protection cap until the cylinder is 
secured (chained, tied, etc.) and 
ready for use. 

IF A CYUNDER IS KNOCKED OVER AFTER ; 
THE CAP IS REMOVED, THE VALVE COULD BE1 
BROKEN OFF CAUSING THE CYLINDER TO BE : 

PROPELLEDVIOLEHTLY. ; s i 
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Never attempt to lift a cylinder by 
the valve protection cap. 

Never attempt to transfer any gas 
from one cylinder to another or to 
mix any gases in a cylinder. 

Always use a pressure-reducing 
regulator when withdrawing any 
gaseous product from a cylinder or 
other high pressure source. To 
minimize the chance of injury, 
stand to one side of the regulator 
when opening the cylinder valve. 

Containers of liquefied compressed 
gases such as oxygen, nitrogen, 
argon, helium, hydrogen, carbon 
dioxide, and nitrous oxide must be 
kept in an upright position and 
secured to prevent them from 
being knocked over. 

Never use an adaptor to connect a 
cylinder valve to a regulator or other 
piece of equipment. Specific valve 
outlet connections have been 
designed for most gases to prevent 
misuse and contamination. For 
further information, see CGA 

(Compressed Gas Association) /ANSI (American National 
Standards Institute) pamphlet V-1, "Compressed Cylinder 
Outlet and Inlet Connections". 

Always use a cart when moving 
cylinders or liquefied gas containers. 

Liquefied 
gases are 
extremely cold 
and these 
liquids or their 
cold "boil-off" 
vapors can 

cause cold contact burns or "frost­
bite". In addition, many materials 
such as carbon steel will become 
brittle and may fracture when 
exposed to these cold tempera­
tures. Piping for these cold liquids 
must be designed for extreme 
cold. 
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SAFETY PRECAUTIONS 
FOR OXYGEN: 

^ g e n (O;) is a^colorless, 

idoriessTand tasteless;*^r''3f£:r''' 

. makes up'about 2r/o^of o u r a t m o s p h e r e . C ^ 

,;j^any^ubstances which do j n ^ n n a l l y . 

lothefjubstai 

aliicoiiibu! 
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WHILE OXYGEN IS NONFLAMMABLE, IT 
SUPPORTS AND CAN GREATLY ACCELERATE 

COMBUSTION. KEEP COMBUSTIBLES AND 
IGNITION SOURCES AWAY FROM WHERE 

OXYGEN IS BEING USED OR STOREDA 

KEEP ALL SURFACES WHICH MAY COME IN CONTACT 
WITH OXYGEN CLEAN TO PREVENT IGNITION. 

Even normal industrial soot and dirt can constitute a combustion 
hazard in the presence of oxygen. Do not place liquid oxygen 
equipment on asphalt or on any surface which may have oil or 
grease deposits. If liquid oxygen is spilled, do not walk on or roll 
equipment over the spill. Use cleaning agents which will not 
leave organic deposits on the cleaned surfaces. In handling 
equipment which may come in contact with oxygen, use only 
clean, lint-free gloves or hands washed clean of oil. Never 
lubricate oxygen valves, regulators, gauges, or flttings with 
oil, grease, or other lubricants that are not oxygen compat­
ible. Check with your lubricant manufacturer or oxygen supplier 
for a source of oxygen compatible lubricants. 

LIQUID OXYGEN IS EXTREMELY COLD' 
(- 297.0 °F), AND AS A UQUID OR % 
COLD GAS MAY CAUSE SEVERE ;V 

FROSTBITE TO THE EYES OR SKIN. " 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid oxygen occurs, consult a physician at once. 
Do not rub frozen body parts, as tissue damage may result. 
Remove any clothing that may restrict circulation to the frozen 
area. As soon as practical, place the affected part of the body in 
a warm water bath which has a temperature not to exceed 
105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid so that it will not splash or spill. Protect 
your eyes with safety goggles or face shield, and cover the skin 
to prevent contact with the liquid or cold gas. Clean, protective 
gloves that can be quickly and easily removed, and long 
sleeves are recommended for arm protection. Cuffless trousers 
should be worn outside of boots or work shoes to shed spilled 
liquid. If clothing should be splashed with liquid oxygen or 
otherwise saturated with oxygen gas, it should not be consid­
ered safe to wear for at least 30 minutes, since it can be easily 
ignited while the concentrated oxygen remains. 

LIQUID-TO-GAS EXPANSION 

Cryogenic liquids produce large quantities of gas when they 
vaporize. Liquid oxygen will expand at a ratio of 1:860, liquid 
to gas. If liquid oxygen is trapped in a sealed container or 
piping, it will vaporize producing enormous pressures which 
could cause the container to rupture violently if not protected 
by a pressure relief device. 
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VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are exposed to the atmosphere. The cold "boil-off 
gases condense the moisture in the air, creating a highly visible 
fog or vapor cloud. This fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible oxygen enriched atmo­
spheres or reduced visibility. In addition, all sources of ignition 
should be shut off in the path of the oxygen vapor cloud, if 
possible. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

dirt that might have accumulated in the valve outlet. Visually 
inspect the regulator and the inlet connection to ensure that 
they are free of dirt, oil, grease or other hydrocarbon-type 
contaminants. These contaminants may ignite and bum 
violently when the cylinder valve is opened. Dirt and dust 
should be removed with a clean cloth. However, oil and grease 
cannot be easily removed, and the regulator should be returned 
to an authorized service facility for proper cleaning. Connect 
the regulator to the valve, back out the pressure-adjusting 
screw until it turns freely, open the cylinder valve slowly until 
maximum pressure is indicated on the high pressure gauge, 
then open the cylinder valve all the way to eliminate possible 
leaks through the packing. To minimize the chance of injury, 
stand to one side of the regulator when opening the cylin­
der valve. 

STORE OXYGEN CYLINDERS AND LIQUEFIED OXYGEN 
CONTAINERS IN ACCORDANCE WITH APPLICABLE 

SAFETY CODES. 

Oxygen in storage must be separated from flammable liquids or 
gases and combustible materials (especially oil or grease), a 
minimum distance of 20 feet unless separated by a noncombus-
tible barrier at least 5 feet high and having a fire resistance rating 
of at least one-half hour. For more information, see NFPA 
Standard No. 50, "Bulk Oxygen Systems At Consumer Sites". 

MAINTAIN ADEQUATE VENTILATION. 

Adequate ventilation must be provided to prevent accumula­
tion of oxygen and minimize combustion hazards in areas 
where oxygen is used and stored. 

CONTAINERS, EQUIPMENT, AND REPLACEMENT PARTS 
MUST BE SUITABLE FOR OXYGEN SERVICE. 

Use only equipment, cylinders, containers and apparatus 
designed and approved for use with oxygen. Many materials, 
especially some non-metallic gaskets and seals, constitute a 
combustion hazard when in oxygen service, although they may 
be acceptable for use with other gases. Make no substitutions for 
recommended equipment, and be sure all replacement parts are 
compatible with oxygen and cleaned for oxygen service. Keep 
repair parts in sealed, clean plastic bags until ready for use. 

REGULATORS WHICH HAVE BEEN USED WITH 
FLAMRMBLE GASES SHOULD NEVER BE USED 
FOR OXYGEN SERVICE UNLESS CLEANED BY 

AUTHORIZED PERSONNELS 

OBSERVE ALL APPLICABLE SAFETY CODES 
WHEN INSTALLING OXYGEN EQUIPMENT. 

Follow the recommendations of the NFPA Standard No. 50, 
"Bulk Oxygen Systems at Consumer Sites", NFPA Standard 
No. 51, "Oxygen-Fuel-Gas Systems for Cutting and Welding", 
American National Standards Institute Pamphlet No. Z49.1, 
"Safety In Welding and Cutting", and with all local safety 
codes when installing oxygen equipment or oxygen piping. 

OXYGEN FOR MEDICAL USE 

Oxygen should be used for medical use only if it is labeled: 
"Oxygen U.S.?.", and it is administered by qualified persons; 
and, except in emergencies, under doctor's prescription. 

For further information about medical gas systems, consult 
NFPA Standard No. 99, "Health Care Facilities". 

Oxygen should never be substituted for breathing air when 
air supplied respiratory protection is used since regulators 
used in this service may contain substances which are not 
compatible with oxygen and may result in an explosion. 

REGULATORS 

Before attaching a regulator to a cylinder, visually inspect the 
cylinder valve outlet very carefully for traces of dirt, dust, oil 
or grease. Remove dirt and dust with a clean cloth, but if oil or 
grease is detected, do not use the cylinder; return it to your 
supplier. Before attaching the regulator to the cylinder valve, 
crack the cylinder valve momentarily to blow out any dust or 

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS 
OR LIQUID, EXERCISE CAUTION. 

Gaseous oxygen should be released only outdoors away from 
personnel, combustible materials, and sources of ignition. 
Liquid oxygen should be dumped into an outdoor pit filled 
with clean, grease and oil-free gravel, where it will evaporate 
safely. 
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NONFLAMMABLE 

SAFETY PRECAUTIONS 
FOR: 

^NITROGEN , , . .^;: 

NITROGEN, ARGON, AND 
HELIUM 

SAFETY PRECAUTIONS 

Nitrogen (Nz), argon (Ar), and helium (He) are inert, colorless, 
odorless, tasteless and nonflammable gases. The atmosphere 
that we breathe contains 21% oxygen, 78% nitrogen, 1% argon 
and trace amounts of other gases such as helium. 

NITROGEN, ARGON, AND HEUUM ARE 
NONTOXIC, BUT THEY CAN CAUSE 

ASPHYXIATION AND DEATH M CONFINED, 
POORLY VENTILATED AREAS BY 

: DISPLACING THE OXYGBI WHICH IS 
NECESSARY TO SUSTAIN LIFE. 

Atmospheres which do not contain enough oxygen for breath­
ing (at least 19.5%) can cause dizziness, unconsciousness, or 
even death. 

Nitrogen, argon, and helium cannot be detected by the human 
senses and will be inhaled like air. If adequate ventilation is not 
provided, these gases may displace normal air without warn­
ing. Store containers outdoors or in other well-ventilated areas. 
Never enter any tank, pit, or other confined area where 
these gases may be present until purged with air and tested 
for a breathable atmosphere (at least 19.5% oxygen) using 
an oxygen analyzer. 

UQUID NITROGEN ( - 320.4 °F), 
ARGON ( - 302.5 °F)> AND HEUUM ( - 452.0 °F) 

ARE EXTREMELY COLD, AND AS LIQUIDS 
OR COLD GASES CAN CAUSE SEVERE 
FROSTBITE TO THE EYES OR SKIN. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with cryogenic liquids occur, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid so that it will not splash or spill. Protect 
your eyes with safety goggles or face shield, and cover the skin 
to prevent contact with the liquid or cold gas. Protective gloves 
that can be quickly and easily removed and long sleeves are 
recommended for arm protection. Wear cuffless trousers 
outside boots or over work shoes to shed spilled liquid. 

High pressure mobile units respond to special applications 
for nitrogen and oxygen. 
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LIQUID-TOGAS EXPANSION LIQUID HELIUM SPECIAL PRECAUTIONS 

Cryogenic liquids produce large quantities of gas when they 
vaporize. Liquid nitrogen will expand at a ratio of 1:696 liquid 
to gas, liquid argon will expand at a ratio of 1:842 liquid to 
gas, and liquid helium will expand at a ratio of 1:745 liquid to 
gas. If liquid nitrogen, argon or helium is trapped in a sealed 
container or piping, it will vaporize producing enormous 
pressures which could cause the container to rupture violently 
if not protected by a pressure relief device. 

VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are exposed to the atmosphere. The cold "boil-off 
gases condense the moisture in the air, creating a highly visible 
fog or vapor cloud. This fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible oxygen deficient atmo­
spheres or reduced visibility. 

The extremely low temperature of liquid helium (- 452.0 °F) 
can solidify any gas including air. Such solidified gases can 
plug pressure-relief passages and devices making them 
ineffective in relieving excess pressure from evaporating 
liquid. Always store and handle liquid helium under positive 
pressure and in closed systems to prevent infiltration and 
solidification of air or other gases. 

Keep exterior surfaces of liquid helium equipment clean. 
Oxygen can condense from the air on exposed liquid helium or 
cold-gas equipment surfaces, such as vaporizers and piping. To 
prevent the possible ignition of grease, oil, or other combustible 
materials with the condensed oxygen, keep these surfaces clean. 

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Gaseous nitrogen, argon, or helium should be released only in 
an outdoor area. Liquid nitrogen, argon or helium should be 
released into an outdoor pit filled with clean, grease and oil-
free gravel, where it will evaporate rapidly and safely. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

H E L I U M B A L L O O N W A R N I N G 

\j?-

HELIUM BALLOONS AND BAUOON FILUN6 EQUIPMENT ARE OFTEN MISUSED IN AN 
AHEMPT TO ALTER VOICE CHARACTERISTICS BY INHALING HELIUM TO 

1U3ILUKE "DONALDDUCK". \ ::j^.in/;^:}y, 

THIS IS AN EXTREMELY DANGEROUS PROCEDURE WHICH HAS RESULTED IN 
I DEATHS THROUGH SUFFOCATION AND/OR LUNG DAMAGE. " 

Observe the following precautions when handling helium cylinders for balloon filling. Don't let 
an accident spoil tlie fun of using helium filled balloons. 

• Read and follow the safety precautions that appear on the cylinder label. 

• Use only a regulator which is designed for balloon filling. 

• Store and use helium cylinders in a well ventilated area, and transport cylinders 
only in well ventilated vehicles. Helium gas is odorless and non-toxic, but can 
cause suffocation by displacing the oxygen you breathe. 

• Never remove the cylinder valve protection cap until the cylinder is secured 
(chained, tied, etc.) in an upright position and ready for use. 

• Do not breathe helium from the cylinders, filling regulators or from helium 
filled balloons. 

• Never allow children to operate balloon filling equipment. 

• Close the cylinder valve after each use and when empty. 

• Never leave the cylinder unattended with the regulator attached. 
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NONFUMMABLE 
I GAS 

COMPRESSED AIR 
SAFETY PRECAUTIONS 

Compressed air is a colorless, odorless, tasteless and nonflam­
mable gas that is produced by compression and filtration of 
atmospheric air or by synthetically mixing 21% oxygen and 
79% nitrogen. 

COMPRESSED AIR IS NONFLAMMABLE; 
HOWEVER, IT WILL SUPPORT COMBUSTION. 

: WHEN UNOBI PRESSURE, IT CAN EVEN 
^ 1 f £ ACCELERATE COMBUSTION. 

BREATHING AIR 

When using compressed air for breathing, ensure that you have 
a source of air (cylinder or compressor) that meets or exceeds 
the specification for CGA "Grade D" air that is required by 
OSHA. 

Firefighters using breathing air in self-contained breathing 
apparatus (SC8A). 

Oxygen should never be substituted for breathing air when air-
supplied respiratory protection is used since regulators used in 
this service may contain substances which are not compatible 
with oxygen and may result in an explosion. 

AIR FOR MEDICAL USE 

If air is used for medical purposes, dien you must use a 
medical grade of air "Compressed Air U.S.P.". 

SPECIAL PRECAUTIONS FOR COMPRESSED AIR 

Compressed air is often used to power pneumatic tools. Under 
no circumstances should oxygen be substituted for air to 
power tools since these tools contain lubricants which are 
not oxygen compatible and could cause an explosion 
resulting in severe injury or death. 

NON FUMMABLE 
GAS 

CARBON DIOXIDE 
SAFETY PRECAUTIONS 

Carbon dioxide (CO2) is a colorless, odorless and nonflam­
mable gas with a slightly acidic taste. 

CARBON DIOXIDE CAN CAUSE ASPHYXIATION 
AND DEATH IN CONFINED, POORLY VENTILATED 
AREAS BY DISPLACING THE OXYGEN WHICH IS 

NECESSARY TO SUSTAIN LIFE. 

Concentrations of 10% carbon dioxide or greater will cause 
unconsciousness or death, without regard to oxygen concen­
tration. In addition to the asphyxiation hazard, carbon dioxide 
acts as a stimulant and depressant on the central nervous 
system. At lower concentrations, increases in heart rate and blood 
pressure have been noted, and labored breathing, headaches, and 
dizziness may occur if exposure is prolonged, regardless of 
oxygen content. OSHA has adopted an 8-hour Permissible 
Exposure Limit (PEL), also known as Time Weighted 
Average (TWA) of 5,000 ppm (0.5%) for carbon dioxide. The 
American Conference of Governmental Industrial Hygienists 
(ACGIH) recommends a Short Term Exposure Limit (STEL) of 
30,000 ppm (3%). Persons should not be permitted in areas with 
concentrations above these levels. 

Carbon dioxide cannot be detected by the human senses and 
will be inhaled like air. If adequate ventilation is not provided, 
it may displace normal air without warning. Since carbon 
dioxide is more dense than air, high concentrations can persist 
in open pits, tanks, or low areas. Before entering any tank, 
pit, or other confined area where carbon dioxide may be 
present, carbon dioxide monitoring should be performed. If 
carbon dioxide is present, the area should be purged with 
air, or an air supplied respirator should be worn. Store 
containers outdoors or in other well-ventilated areas to avoid 
the accumulation of potentially harmful concentrations. 

WHEN LIQUID CARBON DIOXIDE IS RELEASED TO 
THE ATMOSPHERE, IT FORMS SOLID CARBON 

DIOXIDE (DRY ICE) WHICH IS EXTREMELY 
COLD (-109.3 °F) AND CAN CAUSE SEVERE 

FROSTBITE TO THE EYES OR SKIN. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with cold gas or dry ice occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
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body in a warm water bath which has a temperature not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Protect your eyes with safety goggles and face shield, and cover 
the skin to prevent contact with the liquid, cold gas or solid. 
Protective gloves that can be quickly and easily removed and 
long sleeves are recommended for arm protection. 

CARBON DIOXIDE SPECIAL PRECAUTIONS 

For small uses, carbon dioxide service is by withdrawal of gas 
from a cylinder. A small number of cylinders are equipped 
with a siphon or dip tube for liquid withdrawal. NEVER 
CONNECT A REGULATOR TO A CYLINDER 
EQUIPPED WITH A SIPHON OR DIP TUBE. The liquid 
will flash to gas and rupture the regulator. Cylinders equipped 
with siphon or dip tubes are identified by "siphon tube" 
stenciled on the cylinder sidewalk 

SOLID CARBON DIOXIDE (DRY ICE) SPECIAL PRECAUTIONS 

Dry ice is an extremely cold solid (-109.3 °F). Avoid contact 
with exposed flesh as it can cause severe frosbite. Wear 
suitable clothing and gloves when handling dry ice. 

Dry ice evaporates (sublimes) to form carbon dioxide gas 
which does not support life. Do not breathe gas. Store and use 
dry ice with adequate ventilation. 

Do not store dry ice in tight containers. Pressure will 
develop as the dry ice evaporates which could burst air tight 
containers. 

NON FUMMABLE 
GAS 

Using pelletized tby ice in wine making is 
highly beneficial in removing undesirable 
dissolved oxygen fivm virus during 
fermentation. 

IF IT IS NECESSARY TO DISPOSE OF WASTE 
GAS OR SOLID, EXERCISE CAUTION. 

Carbon dioxide gas should be released only in an outdoor, well 
ventilated area. Allow dry ice to sublime (evaporate from solid 
to gas) in an outdoor, well ventilated area. 

NITROUS OXIDE 
SAFETY PRECAUTIONS 

Nitrous oxide (N2O) is a colorless and nonflammable gas with a 
slightly sweetish odor and taste. Nitrous oxide is widely used as 
an anesthetic gas in concentrations of up to 50% with oxygen. 

NITROUS OXIDE IS CLASSIFIED A SIMPLE 
ASPHYXIANT THAT CAN CAUSE DEATH IN 

CONFINED, POORLY VENTILATED AREAS BY: 
% DISPLACING THE OXYGEN WHICH IS > ̂  

S 4 ? NECESSARY TO SUSTAIN UFE. 

Atmospheres which do not contain enough oxygen for breath­
ing (at least 19.5%) can cause dizziness, unconsciousness and 
death. When nitrous oxide is inhaled in high concentrations for 
a few seconds, it affects the central nervous system and may 
induce symptoms resembling intoxication, hence its nickname 
"Laughing Gas". 

I BECAUSE OF ITS WIDELY KNOWN INTOXICATING 
; EFFECT, THIS GAS HAS OFTEN BEEN MISUSED 
; RESULTING IN DEATH DUE TO SUFFOCATION. 
; IT IS IMPORTANT THAT SECURITY OF NITROUS 
[ '• OXIDE CYLINDERS BE CONSIDERED TO 

PREVENT THEFT AND MISUSE. 

Although nitrous oxide is classified as a simple asphyxiant 
(nontoxic), there are studies that suggest a link to certain health 
hazards from long-term exposure to high concentrations of 
nitrous oxide in the operating room or dental office. Because of 
these studies, the ACGIH (American Conference of Govern­
mental Industrial Hygienists) has recommended a TLV of SO 
ppm and the NIOSH (National Institute for Occupational 
Safety and Health) has recommended a maximum exposure on 
an 8-hour time weighted average (TWA) of 25 ppm for 
anesthesia administration and 50 ppm for dental offices. 
REFER TO YOUR MATERIAL SAFETY DATA SHEET 
FOR MORE DETAE.ED INFORMATION ON THE 
HEALTH HAZARDS OF NITROUS OXIDE. 

WHILE NITROUS OXIDE IS NONFLAMMABLE, 
IT SUPPORTS AND CAN GREATLY 
ACCELERATE COMBUSTION IN A 
MANNER SIMILAR TO OXYGEN. 
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Nitrous oxide in storage must be separated from flammable 
liquids or gases and combustible materials (especially oil or 
grease) a minimum distance of 20 feet unless separated by a 
noncombustible barrier at least 5 feet high having a fire rating 
of at least one-half hour. 

LIQUID NITROUS OXIDE IS VERY COLD 
( - 1 2 9 . 1 °F), AND AS A LIQUID OR COLO GAS 

MAY CAUSE FROSTBITE TO THE EYES OR SKIN. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid nitrous oxide occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid nitrous oxide so that it will not splash or 
spill. Protect eyes with safety goggles or face shield, and cover 
the skin to prevent contact with the liquid or cold gas. Clean, 
protective gloves that can be quickly and easily removed and 
long sleeves are recommended for arm protection. Cuffless 
trousers should be worn outside of boots or work shoes to shed 
spilled liquid. 

NITROUS OXIDE FOR MEDICAL USE 

Nitrous oxide should be used for anesthetic purposes only if it 
is labeled "Nitrous Oxide, U.S.P.", and it is administered by 
licensed practitioners. 

Nitrous Oxide is routinely used as an anesthetic gas in 
medical and dental applications. 

IF IT IS NECESSSARY TO DISPOSE OF WASTE GAS OR 
LIQUID. EXERCISE CAUTION. 

Gaseous and liquid nitrous oxide should be released only 
outdoors, downwind from personnel, combustible materials 
and sources of ignition. 

FLAMMABLE 

SAFETY PRECAUTIONS 
^t$';^SFOR:: ^ l-.i ".̂  

'. 

HYDROGEN 
SAFETY PRECAUTIONS 

Hydrogen (H2) is a colorless, odoriess, tasteless, nontoxic and 
flammable gas. It is the lightest of all elements. 

HYDROGEN IS A FLAMMABLE GAS. A MIXTURE 
OF HYDROGEN WITH OXYGEN OR AIR IN 
A CONFINED SPACE WILL EXPLODE IF 

IGNITED BY A SPARK, FLAME, OR 
OTHER SOURCE OF IGNITION. 

KEEP HYDROGEN AWAY FROM SOURCES OF IGNITION, 
AND DO NOT PERMIT ANY ACCUMULATION OF GAS. 

Because it is lighter than air, hydrogen has a tendency to 
accumulate in the upper portions of confined areas. Concentra­
tions of hydrogen between 4% and 75% by volume in air are 
relatively easy to ignite by a low-energy spark and may cause 
an explosion. Smoking, open flames, sparks, unapproved 
electrical equipment, and other ignition sources must not be 
permitted in hydrogen areas. Store containers outdoors or in a 
well-ventilated area away from ignition sources, flammable 
materials and oxidizers such as oxygen and nitrous oxide. 

I 

; • 
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KEEP EQUIPMENT AREA WELL VENTILATED. LiqUID-TO-GAS EXPANSION 

Although hydrogen is nontoxic, it can cause asphyxiation in a 
confined area that does not have adequate ventilation. Hydro­
gen gas cannot be detected by human senses; and if adequate 
ventilation is not provided, may displace normal air without 
warning. Any atmosphere which does not contain enough 
oxygen for breathing (at least 19.5%) can cause dizziness, 
unconsciousness, or even death. Store containers outdoors, or 
in other well ventilated areas. Never enter any tank, pit, or 
other confined area where hydrogen may be present until 
purged with air and tested to ensure that it has an oxygen 
content between 19.5% and 23.5%. In addition, the 
confined space must be tested to ensure that there are no 
flammable gases present that exceed 10% of their 
Lower Explosive Limit (LEL). 

TAKE EVERY PRECAUTION AGAINST HYDROGEN 
LEAKS. ESCAPING HYDROGEN CANNOT BE 

DETECTED BY SMELL OR TASTE. HYDROGEN 
LEAKING UNDER PRESSURE CAN IGNITE DUE 

TO FRICTION AND WILL BURN WITH AN 
ALMOST INVISIBLE BLUE FLAME. 

All hydrogen connections should be leak checked using a leak 
detection solution before use. NEVER USE A FLAME TO 
DETECT HYDROGEN LEAKS! 

UQUID HYDROGEN IS EXTREMELY 
COLO ( -423 .0 °F) AND AS A LIQUID OR 

COLD GAS MAY CAUSE SEVERE FROSTBITE 
TO THE EYES OR SKIN. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid hydrogen occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT SKIN AND EYES. 

Always handle liquid hydrogen so that it will not splash or 
spill. Protect your eyes with safety goggles or face shield, and 
cover the skin to prevent contact with the liquid or cold gas. 
Clean, protective gloves that can be quickly and easily re­
moved, and long sleeves are recommended for arm protection. 
Cuffless trousers should be worn outside boots or work shoes 
to shed spilled liquid. 

Cryogenic liquids produce large quantities of gas when they 
vaporize. Liquid hydrogen will expand at a ratio of 1:850, 
liquid to gas. If liquid hydrogen is trapped in a sealed container 
or piping, it will vaporize, producing enormous pressures 
which could cause the container to rupture violently if not 
protected by a pressure relief device. 

VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are exposed to the atmosphere. The cold "boil-off 
gases condense the moisture in the air, creating a highly visible 
fog or vapor cloud. This fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible flammable atmospheres or 
reduced visibility. In addition, all sources of ignition should be 
shut off in the path of the vapor cloud, if possible. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

LIQUID HYDROGEN SPECIAL PRECAUTIONS 

The extremely low temperature of liquid hydrogen (- 423.0 °F) 
can solidify any gas except helium. Such solidified gases can 
plug pressure-relief passages and devices, making them 
ineffective in relieving excess pressure from evaporating 
liquid. Always store and handle liquid hydrogen under positive 
pressure and in closed systems to prevent infiltration and 
solidification of air or other gases. 

Keep exterior surfaces of liquid hydrogen equipment clean. 
Oxygen can condense from the air on exposed liquid hydrogen 
or cold-gas equipment surfaces, such as vaporizers and piping. 
To prevent the possible ignition of grease, oil, or other com­
bustible materials with the condensed oxygen, keep these 
surfaces clean. 

NEVER USE CONTAINERS, EQUIPMENT, OR REPLACE-
MENT PARTS OTHER THAN THOSE SPECIFICAUY 

DESIGNATED FOR USE IN HYDROGEN SERVICE. 

Observe all applicable safety codes when installing hydrogen 
equipment. 

Follow the recommendations contained in NFPA Standards 
50A, "Gaseous Hydrogen Systems at Consumer Sites", and 
508, "Liquefied Hydrogen Systems at Consumer Sites", and 
with all local safety codes when installing hydrogen equipment 
or systems. 

11 HER 00929 



IF IT IS NECESSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Liquid and gaseous hydrogen must be disposed of outdoors in 
an isolated area away from personnel, combustible materials, 
and ignition sources. Liquid hydrogen for disposal should be 
completely vaporized and the vapor vented in a safe manner. 
Remember that a flammable mixture will exist for some 
distance downwind of the disposal area. A shallow alumi­
num pan makes a suitable flash evaporator for disposal of 
moderately small quantities of liquid hydrogen. 

.J^ 
FLAMMABLE 

ACETYLENE 
SAFETY 

PRECAUTIONS 

Acetylene (C2H2) is a colorless, non-toxic, flammable gas with 
a distinctive garlic-like odor. 

ACETYLENE IS A FLAMMABLE GAS.nj ~ 
A MIXTURE OF ACETYLENE WITH OXYGEN OR 
AIR IN A CONFINED AREA W I U EXPLODE IF 

IGNITED BY A SPARK, FLAME OR OTHER 
SOURCE OF iGNITION. 

KEEP ACETYLENE AWAY FROM SOURCES OF IGNITION, 
AND DO NOT PERMIT ANY ACCUMULATION OF GAS. 

Concentrations of acetylene between 2.5% and 81% by volume 
in air are relatively easy to ignite by low-energy sparks and 
may cause an explosion. Smoking, open flames, sparks, 
unapproved electrical equipment and other ignition sources 
must not be permitted in acetylene storage areas. Store 
cylinders outdoors or in other well ventilated areas away from 
ignition sources, other flammable materials, and oxidizers such 
as oxygen and nitrous oxide. 

NEVER USE EQUIPMENT OR CYLINDERS THAT 
ARE LEAKING ACETYLENE 

Be certain that the regulator-to-cylinder valve, hose-to-
regulator and the torch-to-hose connections are leak tight 
by leak checking with a leak detection solution before 
starting work. NEVER USE A FLAME TO DETECT 
ACETYLENE LEAKS! 

Regulators, hoses, and torches must be properly maintained to 
work correctly and safely. If an acetylene valve should leak 
around the cylinder-valve stem when the valve is opened, close 
the valve and tighten the packing gland nut. If this does not 
stop the leak, contact the supplier immediately. 

DO NOT TAMPER WITH FUSIBLE METAL PRESSURE 
RELIEF DEVICES OR CYLINDER VALVES. 

Acetylene cylinders are equipped with fusible metal pressure 
relief devices which melt at about 212 °F, the boiling point of 
water. These devices are designed to release the acetylene in 
the event of an abnormally high temperature, as in a fire. These 
fusible metal pressure relief devices are threaded into the top 
and/or bottom of most cylinders. Fusible-metal channels may 
also be provided in the valve body on smaller cylinders. Do 
not tamper with these fusible metal pressure relief devices or 
permit a torch flame to come in contact with them. Keep 
cylinders away from overhead and ground-level welding and 
cutting operations to prevent flying sparks and slag from 
accumulating on or around the cylinder which could cause 
fusible metal pressure relief devices to melt, releasing acety­
lene which could be ignited. 

Protect all cylinders from falling objects and avoid rough 
handling of cylinders to prevent damage to the fusible plugs or 
cylinder valves. Always store, transport, and use acetylene 
cylinders in a vertical position. 

KEEP EQUIPMENT AREA WELL VENTILATED 

Although acetylene is nontoxic, it is an anesthetic and can 
cause asphyxiation in a confined area that does not have 
adequate ventilation. Any atmosphere which does not contain 
enough oxygen for breathing (at least 19.5%) can cause 
dizziness, unconsciousness, or death. If adequate ventilation is 
not provided, acetylene may displace normal air. Acetylene 
can be detected by its distinctive garlic-like odor. If the odor of 
acetylene is noticed, immediately attempt to locate the source 
of the leak and correct it. If a leak in a cylinder or connected 
apparatus caimot be stopped safely, contact the gas supplier. If 
possible, the cylinder should be moved to a well ventilated 
area away fonm possible ignition sources. Never store, use, or 
transport acetylene cylinders in confined or unventilated 
spaces, such as cabinets, closets, tool boxes, and especially 
in automobile trunks. 

ACETYLENE SPECIAL PRECAUTIONS 

ACETYLENE USED AT PRESSURES GREATER 
THAN 15 PSI6 IS EXTREMELY UNSTABLE AND 

MAY DECOMPOSE VIOLENTLY. 

12 
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Always use a regulator designed for acetylene use. Never 
adjust the acetylene regulator to obtain a delivery pressure 
greater than 15 psig. Never open an acetylene cylinder valve 
more than one complete turn. 

NEVER USE CONTAINERS, EQUIPMENT, PIPING 
OR REPLACEMENT PARTS OTHER THAN THOSE 

SPECIFICAUY DESIGNED FOR USE IN 
ACETYLENE SERVICE. 

Under certain conditions, acetylene forms readily explosive 
compounds with copper, silver, and mercury. Contact should 
be avoided between acetylene and these metals, their salts, 
compounds, and high concentration alloys. 

Acetylene cylinders differ from all other compressed gas 
cylinders in that they are packed with a porous mass that is 
saturated with a solvent, usually acetone. During the filling 
process acetylene gas is dissolved into this solvent to avoid the 
decomposition characteristics of gaseous acetylene. 

Never under any circumstances, attempt to transfer acetylene 
from one cylinder to another or to mix any gas with acetylene 
in a cylinder. 

OBSERVE ALL APPLICABLE S A F E H CODES 
WHEN USING ACETYLENE. 

Follow the recommendations found in ANSI Standard Z49.1, 
"Safety in Welding and Cutting", and NFPA Standard No. 51, 
"Oxygen-Fuel Gas Systems for Welding and Cutting" before 
installing or using equipment and cylinders in acetylene 
service. 

SPECIALTY 
GAS AND GAS 

MIXTURES 

An automated oxy-aeetyltne cutting machine. 
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SPECIALTY GAS AND GAS 
MIXTURES SAFETY 

PRECAUTIONS 

. ^ W 
FLAMMABLE 
. GAS 

HON FLAMMABLE 
GAS 

MANY SPECIALTY GASES (INCLUDING 
MIXTURES) HAVE FLAMMABLE, TOXIC, 

CORROSIVE, OXIDIZING, PYROPHORIC, AND 
OTHER HAZARDOUS PROPERTIES. THESE GASES 
CAN CAUSE PROPERTY DAMAGE, AS WELL AS | 

SERIOUS OR FATAL INJURIES IF PROPER SAFETY 
PRECAUTIONS ARE NOT FOLLOWED. I 

INHALATION OF SOME TOXIC SPECIALTY GASES 
CAN BE FATAL IN VERY LOW CONCENTRATIONS 
WHILE OTHERS CAN CAUSE SPECIFIC ORGAN 
DAMAGE AFTER REPEATED EXPOSURE. 

In addition, some specialty gases can cause simple asphyxia­
tion by displacing the oxygen in the atmosphere, while 
corrosive gases can cause serious eye or skin damage upon 
contact; and flammable gases can present fire and explosion 
hazards. 

OBTAIN SAFETY INFORMATION BEFORE HANDLING 
SPECIALTY GASES 

Because of the great number of specialty gases and gas 
mixtures available, and the variety of hazardous properties of 
these gases, it is not possible to cover all safety precautions for 
specialty gases in this pamphlet. If you are not familiar with 
the handling of specialty gases and their hazardous properties, 
contact your supplier. Also available are Material Safety Data 
Sheets (MSDS) presenting the hazardous properties and safe 
handling procedures for each specialty gas. 

READ THE PRECAUTIONARY LABEL ON THE CYLINDER. 

READ THE LABEL 
TO IDENTIFY THE GAS! 

SULFUR 
UIOXIDE, 
LIQUEFIED 

UN 1079 

rNHALAtK)N HAZARD 

twttaJtUauuni ifjLgmit . i nr.iL w,» wwn .yg.^g '« 

r t M S M . M M M i m ^ r . • • * 

This is an important warning applying to all gas cylinders, but 
it is particularly important for specialty gases because of their 
unique and varied hazardous properties. 

Users of specialty gases are urged to be certain that employees 
read and follow the precautionary information on all gas 
cylinder labels. If a cylinder is received with missing, dam­
aged, or illegible precautionary labels, do not use the cylinder, 
call your gas supplier. 

00 NOT PERMIT UNTRAINED PERSONS TO HANDLE 
SPECIALTY GASES. 

Because of the extremely hazardous properties of some 
specialty gases and their applications, employees must be 
trained in their safe handling and use. 

SPECIAL PRECAUTIONS 

When two or more gases, or liquefied gases are mixed, their 
properties may combine to create additional hazards. Obtain 
and evaluate the safety information for each component and for 
the mixture before use. 

Highly precise reference gas for scientific instrumentation. 
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Special handling and storage precautions must be taken when 
working with toxic, pyrophoric or corrosive specialty gases. 
Because of their hazardous nature, many gases may require the 
use of special personal protective equipment such as respira­
tors, chemical resistant gloves and clothing and nearby eye 
wash and safety showers. 

In many instances Federal, 
State or local fire codes and 
regulations may govern or 
restrict the handling and 
storage of these gases. One 
safe usage alternative is the use 
of a cylinder gas storage 
cabinet (left). These fully 
enclosed units will normally 
hold from one to four cylin­
ders. The cabinets are designed 
to permit air changes with an 
exhaust system that will safely 
carry away any inadvertently 
released product and many are 
equipped with leak detection 
and fire suppression systems. 
The cabinets can be set up to 

be fully automated or operated manually with little or no 
potential exposure to personnel. 

IF NECESSARY TO DISPOSE OF WASTE GAS, 
EXERCISE EXTREME CAUTION. 

No attempt should be made to dispose of any gas mixtures 
before determining the following: 

1. What gases are in the mixture? 
2. At what concentrations are they present? 
3. What is the total quantity for disposal? 
4. Is the mixture subject to environmental regulations? 

In many cases, sophisticated and expensive scrubbing equip­
ment is necessary to destroy residual gases. It is best to return 
the unused portion of any gas or gas mixture to your supplier 
for disposal. 

THIS SAFETY PRECAUTION PAMPHLET IS 
OFFERED SOLELY FOR YOUR INFORMATION, 

CONSIDERATION AND INVESTIGATION. 
THE COMPANY PROVIDES NO WARRANTIES, 

EITHER EXPRESS OR IMPLIED, AND ASSUMES 
NO RESPONSIBILITY FOR THE ACCURACY 

OR COMPLETENESS OF THE DATA 
CONTAINED HEREIN. 

ADDITIONAL INFORMATION 

Ci 

G-1 

G-4 

G-6 

For further technical information about any of 
these gases or other unlisted gases refer to the 
"Material Safety Data Sheet" (MSDS), the Air 
Liquide "Encyclopedie Des Gaz", or to the Air 
Liquide America video "Hazards of Liquefied 
and Compressed Gases." 

Additional product information about these and 
other gases can be found in publications and 
videos produced by the Compressed Gas 
Association (CGA), 1725 Jefferson Davis 
Highway, Suite 1004, Arlington, Virginia, 
ZIP 22202, Tel.: 1 (703) 412-0900. 

"Acetylene" 

G-1.1 "Commodity Specification for Acetylene" 

"Oxygen" 

G-4.1 "Cleaning Equipment for Oxygen Service" 

G-4.3 "Commodity Specification for Oxygen" 

G-5 "Hydrogen" 

G-5.3 "Commodity Specification for Hydrogen" 

"Carbon Dioxide" 

G-6.2 "Commodity Specification for Carbon Dioxide" 

G-7 "Compressed Air for Human Respiration" 

G-7.1 "Commodity Specification for Air" 

G-8.2 "Commodity Specification for Nitrous Oxide" 

G-9.1 "Commodity Specification for Helium" 

G-10.1 "Commodity Specification for Nitrogen" 

G-11.1 "Commodity Specification for Argon" 

P-1 "Safe Handling of Compressed Gases in Containers" 

P-2 "Characteristics and Safe Handling of Medical Gases" 

P-9 "The Inert Gases Argon, Nitrogen and Helium" 

P-12 "Safe Handling of Cryogenic Liquids" 

P-14 "Accident Prevention In Oxygen-Rich and 

Oxygen-Deficient Atmospheres" 

SB-2 "Oxygen-Deficient Atmospheres" 

SB-4 "Handling Acetylene Cylinders in Fire Situations" 

SB-8 "Use of Oxy-Fuel Gas Welding and Cutting Apparatus" 

SB-14 "Helium Gas for Filling Balloons" 

AV-1 "Safe Handling and Storage of Compressed Gases" 

AV-4 "Characteristics and Safe Handling of Medical Gases" 

AV-5 "Safe Handling of Liquefied Nitrogen and Argon" 

AV-6 "Highway Transportation of Gases" 

AV-7 "Characteristics and Safe Handling of Carbon Dioxide" 

AV-8 "Characteristics and Safe Handling of Ctyogenic Liquid 
and Gaseous Oxygen" 

AV-9 "Handling Acetylene Cylinders in Fire Situations" 
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HERCULES 

FO 

JOB NO 

DATE 

CLASSf 

BADGE 

NO. 

• 

MARINE SERVICE CORP. 
FREEPORT. TEXAS 

REMAN'S DAILY TIME REPORT 

nl}9-h(^ 
ETT H'^ 

N A M E 

djUulLr jUoutrfc 

Ju^^ Uri^^y^^ 

TOTAL HOURS 

1 
1 
1 
t 

Jl 

f 
hv.1 
i O t 
t \ i 
' J l 
CTi 

I 

^ i 

3 

DESCRIPTION OF WORK PERFORMED <8Y FOREMAN) 

. 

T 

0 

T 

A 

L 

H 

0 
U 

8 

3 

3 
COOED 

AND 
£.<T = NOED. ytVN frii .<L 
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HERCULES 
MARINE SERVICES CORPORATION 

P. 0. Drawer 0 • Freeport, Texas 77541 

TO: 
BASF 
607 Copper Road 
Freeport, TX 7754] 

INVOICE NO. 

DATE 

Job No. 

Location 

3485 

July 3 U 1996 

7-5120 

Freeport, TX 

PLEASE REMIT PAYMENTS TO 
11011 RICHMOND 
SUITE 500 
HOUSTON, TX. 77042 

Terms Net 30 

FOR: 

Service to the E41 i i3 as folioP/S: 
Nitrogeri pad 

LABOR: Foreraan 
Joume.'y'xnsn 

3hr. 
3hx. 

@ 
@ 

38.00 
32.50 

TOTAL A M O L ^ T DL^E 

114.00 
97.50 

S211.50 

PHONE: (409)233-6371 HER 00936 

Strength through Experience, Equipment, Know-How 



Job No: 1^5^ 

Customer; 

Foreman: 

Lcadman: 

Journeyman: 

Di!>pu«>al: 

Water: 

Material: 

Stock: 

Chemist: 

Equipment: 

. • • - V 

•••' 

Job 

1 ^ Date: 

SA" 3 

0/T 

S/T 

OAF 

0/T 

Slop Oil 

Water 

Compressor 

Air Movers 

ForkUtt 

Tugboat 

Steam Rig 

Vacuum 

Hand Hose 

Weld Machine 

Cherry Picker 

Crane 

3" Gas Pump 

2" Strip Pump 

Butterwortli 

4" Elec. Pump 

Cutting Rig 

Haul Out 

Truck 

Hand Tools 

> Workscope/Breakdown 

nir 0J3. 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

Plus 

Plus 

Plus 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

G? Invoice Number 

i^M/V: E / / 

38.00 

53.25 

35.00 

49.50 

32.50 

45,75 

0.60 

0.35 

5.00/1,000 gal 

25% 

25% 

25%. 

48.00 

5.00 

30.00 

100.00 

100.00 

30.00 

12.00 

15.00 

70.00 

130.00 

18.00 

15.00 

10.00 

15.00 

• 8.00 

1,100.00 

25.00 

10.00 

Total Invoice: i~_î  

1/3 

^ 

^0,5t) 

-̂-

oil.so 

J 

HER 00937 



DATE ORDERED 

WRITTEN BY , 

OUTE SHIPPED 

SHIPPING ORDER 

industrial Nitrogen Services 
General Office: P.O. BOX 3047 HOUSTON, TEXAS 77253 713 /868 -0333 

Remit Payment to: P.O. BOX 200411 HOUSTON, TEXAS 77216-0411 

Shii^HbHS OHfJirt^ NO. 

118- D03903 
INVOICE DATE 

Account No. 

Customer 

Address 

City State Zip 

Customer f? fl 5 F 

Location/-*^«:_C'(..I k'-^ /^•••ck5 

Unit Name 

Services Rendered ' i- •- -•? •: 

City State Zip 

CUSTOMER ORDER NO. ORDERED BY ORIGIN 

118 
FROM TO 

\i'C 
CREDIT APPROVAL 

WARNING 1. PRE-JOB DISCUSSION WTAS HELD & SAFETY CHECK LIST COMPLETED. 
2. CUSTOMER HAS RECEIVED A COPY OF SAFETY PRECAUTIONS. Tr^ INITIAL 

INITIAL WARNING 
THEAINDER^IGNED CUSTOMER AGREES TO BIG THREE INDUSTRIES' GENERAL TERMS ANp CONDITIONS OF SERVICE INCLUDING THOSE APPEARINGON THE pEVERSE HEREOF: 

AUTHORIZED SIGNATURE" •"•'••" KTr^-
QUKNTITY 
ORDERED PART NO. DESCRIPTION 

Service Charge 

Time Charges Pumper 

Time Charges Transport 

Mileage Pumper , , 

Mileage Transport 

Nitrogen Charges 

GOVERNMENT AGEMOf fKoiLATOW COMPUANCC CHMGEjj^;/^ 
Subtotal 

Tax 

Total 

QUANTITY SHIPPED 

^ • 

UNIT 
COST 

u 
N 
1 
T 

T 

AMOUNT 

Credit. D 210 Pressure Test/puige D 220 Cool down • 2 3 0 Regeneration D 240Dryout D 250Saltdome D 270 Pipeline D 280 Ship Purge 

EQUIPIVIENT UNIT1 TYPE UNIT 2 TYPE UNJT 3 TYPE UNIT 4 TYPE 
UnitNo.&Type " - = ' 

Date & Time Started 

Date & Time Completed 

TOTAL N2 UNIT HOURS 

Rate SCFM 

TOTAL N2 USED ' 

32.S'S 

7'(Z-i(e> 

t-,2. 'Jt. 

r^irji 

0S3O 
11 ao 
^,5//v5. 

/«•• ,̂ ,̂  --/. ^ 
EQUIPMENT IVIILEAGE 

Roundtrip Miles F r o m : / y g / - J ! v / / - / /•? 

TOTALCHARGEABLEMILES/A;, / ^ A » A X No. of Units / : /iOtuy *^/T 

TRANSPORT MILEAGE AND TIME 
Roundtrip Miles From: 

TOTAL CHARGEABLE MILES X No. of Transports 

Total Transport Time On Site 

Total Ctiargeable Transport Time 
I hereby acknowledge that the abovairformation is correct, and the services have been completed. 

Authorized Signaturev_JO^.>; Kj\j j.^JU.^ 

Title i/^Vvu (fi'-iX Date nl\^l{<lU 

Big Tfiree Operators: / /':/iji ,'fi P'^ 

Remarks: 

£ ^ 
Big Ttiree I.N.S. Representative 

HER 00938 



BU; THRKL MKRCHAM GASES AND EQUIPMENT. INC, _ „_ .̂  J,. -
GENERAL I EKMS AND CONDITIONS OF SERVICE ;: -::̂  ^ 

Vrc i-c':'-.-:i: roy:):-:\- •..•: Jt! . /crv ci n!;;-o;;cn or oX;.;'?" :o ih" Cus:;;:^;;"r s: T::!. Cusiomer's use point (the "site") b)' means of connections^ 

:,. - .i:y:;cO by :'• •: •'b;vU:r,^t:. the qii2i",;-;!eo, prcsseres anc ;::TiCi of dc::. cr̂ " baring suoicct to the Cust onset's directions, ''"he Customer at': 

: ••̂ ;̂ .-. ;::s ce:r;r-e;e ;:::ar3^\ ciistoc'. C'JPT:0: ihv. rcsyc,r.s;bi.;;;. :c ; ib iLb;::;;; ;;r other ccnjteciions o: eouipment furnished_for the 

•. e;::.; o: dt in t r . 'iK ti^e r,::-ogcn L;: [::-:yge:. :o; ;i'.e L^b'or.t '-b .;:b;. i "C co;;c;::cr^ v,';-i;;n the unit r iuduc t io r p;pe or other equip-

In consideration of the ser.'ice and product prices as set out in its current price schedule, it is understood that the semccs and products 

of Big Three Industries, Inc., ("Big Three' ') is offered, fu:Tj.sKeu a.-d sold oniy under the following terms and conditions: , .,. 

' ( ' ^ ' A' responsible representative of the Customer must be present at aU times to designate and provide the point of connectipri-intod 
v'biich nitrogen or oxygen is to be cciivered and to dcs.gnate the quantities of nitrogen or oxygen to be delivered, the pressures at 
v.'-.ich the same sha'll be delivered, and the times at uhich the S2.me shall be delivered, ' - ' '" b— 

(2^ If, in.order to gain access t o ' c r to rcr_:n.fron'i t:;C site, it is necessar\- to repair_roads or bridges or to provide tractors, ves;se!s or 
ether special means of transportation for Big Three ccuipment, materia! or personnel, such shall be arranged and paid for by the 
Customer, The Customer shdi be fuiiv responsible for ,t.--d sj'iaii indemnify Big Three againsi.any loss.arising as a result of any damage 
te or ioss of anv of Big Three's equip;.'icnt c:' ntitetit!^ v,hib jstite are being transported to or from the sire by means furnished or 
arranged for by Customer or while such eouiomer.t or nKitciais are being loaded upon 'or attached to any special means of trans-
ponat ion furnished or arranged for by Customer, .. . . , •'' , .„ ... . 

(3) Purity of ail product furnished under -his Agreement shall com.ply with Compressed Gas Association standards, B igThree ' s^ 
oniy liability or obligation in respect to any product \shich fails to meet the standards provided for herein shall be to replace such 
product at 'Big Three's expensed B I G THREE MAKES NO^VARRANTY OF ANY KIND. EXPRESSLY OR I M P L ! E D 7 EXCEPT 
TblA.T PRODUCTS-DEL!V£RED.HEREUNDEH. SHALL CONFOR.M TO COMPRESSED GAS ASSOCIATION.STANDARDS .UN., . 
LESS OTHERWISE SPECIFIED, BIG THREE SHALL .N'OT 3E LL'XBLE FOR DIRECT, INDIRECT OR CONSEQUENTIAL DAM­
AGES OF ANY KIND OR^FOR D,AMAGES .\R!S!NG FROM THE PRESENCE OR USE OF PRODUCTS HEREIN CONCERNED," 
VvHETHER USED SINGLY OR IN C 0 , M B ! N . A T ! 0 N \V1TH OTHER SUBSTANCES, THERE ARE NOT ANY WARR.ANTIES WHICH 
E X T E N D ' BEY'OND THE DESCRIPTION ON THE FACE HERE,"Customer shall and does'hereby indemnify and'hold Big Three" 
harmless against any-and all loss, cost, damage, Uabi]it;,;,^claijrl^r «xjJenft'^^clud.i^*f•(but.notJi^>itedto)••attorney's fee, arising 
injury to or death of persons, or damage to or destructio!3itef^prBp&^tsi46ii'ny^iha'mJsf cS^ or connected with, the 

sale or derivery^'of ipfbductscbhcerned hereunder, orCusfombr's 'usf "thereof,^ ^bb:'- d"" 

(-•) While Big Three will render the services contracted for to the best of its ability, it does not guarantee any results and, except in 
-d ie case of-gross or willful negligence on its part, shall not be liable or responsible for-any damage to tht-site-or any equipment located -
at the site or for any loss or damage vvhatsoever (including injury to or death of person or property damage) grovving out of or in any 
vbay con 'nec t^^ ' i th ' i t s operations and Custotrier shall absolve and hold Big Three rndustriesb Ihcrh'armless^'gainst all liability for any 

- such loss or damage sustained or incurred by Customer or any third party irrespective of the cause. : 

r-bSî i :,,y5 < j)^^^^^ 

from date of stateniient. If not paid within thirty days, the unpaid amount of such billshall bear interest at the rate of ten per.cent per-t 
arihurfi ahSTif h^c"eS'ary to be'collected by ari'atforheybah' additioharaimcnrrit shall become~diIe an<J'payabIc'as feascrriabTe.iattorn 

(6) . jrhis.contract s.hallic^.con.stru.ed.in accordance with. thejaws_p/.the^t^^^ ; "bil;b:,.:-„-^:bbL-:-^b:l_ 

(7) All of the preceding terms and conditions shall apply in favor of any manufacturer of supplier of any equipment Big.THree rnay-)T 

(S) Prices listed in Big Three's current schedule do not include sales or similar taxes and it reserves the right to add-suchi.taxes, ifvr 
anv, to its ptiblished^'ncc?, Anv ' tax IbasedlarT'oT^measured by the charg'es made for,forTne"casK receipt! from^tH'e sale.pf iSaterffl 

'-V. •• proaucts or.thcxendering^>£ services shall be added to tne stated pricc,,-T«b-;«!̂ fsa»ffc?»w'srr̂ fg!r-̂ va;>c* ŝ̂ ^^^^^ 

"a 'u-e to ep 'o 'ce anv o ' all of tne CDO\C C-T^S aru condit ons n a particular instance shall not constitute a waiver.of ..or ,precli?de^c 
subsecuenf enforcenrent, ' . . . , - .̂ ^ - •-- ~ - - br ibTb" bb. i, :.?', rb~ffb 

,No cm.ployee is empoviered-taaltcr-Ot.waive any of above terms .and conditions - . 

.'-rices are subject to change without notice. . •.,: • ' --: • 

- K K ; i i l K K i ; M S K f H A M fb-\SKS .A..N1) l i Q V l l b M K N T . I N C 
- ' - l l < ' i i s l ( ( n . . T e \ a s - tti.-; — 
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BASF Corporation BASF 

BASF BARGE SCHEDULE FOR HERCULES 

July 10, 1996 

Thursday, July 11,1996 - 0800 

ETT 115 - Strip and blow dry. Repair pump and loading valve. Repair hole in middle of stern, 
below water line. Release to Brown Canal. 

Friday, July 12,1996 - 0800 

"1 -' ^5 j dO ETT 113 - Put Nitrogen pad on board in preparation for loading Normal Bgtanol. 
Release to Brown Water IV. 

-^ 

ece Cooosf Rood. Proepori. Taxas 77MT (409) 238-6100 

HER 00940 



HERCULES OFFSHORE CO. 
INVOICE NO. . 3V6^ 

MARINE REPAIR 
ORDER No._l2zbi^D_ 

M A R I N E O P E R A T I O N S F A C I L I T Y 
CUSTOMER P.O. 

COMPLKTION OATB 

7VQ-

E T T \\:5 

LAST rwoOUCT 
QlojjJbu^ ^luMxti 

QAS FREEING 
Y E S n 

NO Q 
CERTIFICATE REQUIRED 

Y E S Q 

NO D 

HAUL OUT FOR INSPECTION AND REPAIR Y E S O NO Q 

ON WAYS DATE: 

ON WAYS DATE: 

'^f\SF 
:iTV AND ITATa T " 7 

hMM^> ̂  ^^^ /̂ 
t^/c; 

WSKK AUTUemilB I T — 

2M^ht PJJIAA 
BIT AUTUBmHB IV 

STOCK MATERIAL D Y E S 

IF YES, COMPLETE STOCK MATERIAL TRANSFER TICKET 

OUTSIDE SERVICES 
IF YES, LIST ^ ' • NO 

GUA. oUj2.u^J-t 

ITEM NUMBERS 

' r^hxA^^AK. ^dJL 

^ tJjiaJsu ^ ^xQ-uh*^ yi/atc/L 'ST' 

10 

THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE. 

Signed: Date: 

HER 00941 
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